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KING COUNTY, WASHINGTON, SURFACE WATER DESIGN MANUAL

CHAPTER 1
DRAINAGE REVIEW AND REQUIREMENTS

This chapter describes the drainage review procedures and types, the drainage requirements, and the
adjustment procedures necessary to implement surface water runoff policies codified in Chapter 9.04 of
the King County Code (KCC). It also provides direction for implementing the more detailed procedures
and design criteria found in subsequent chapters of this manual.

Chapter Organization

The information presented in Chapter 1 is organized into four main sections as follows:

e Section 1.1, "Drainage Review" (p. 1-11)

e Section 1.2, "Core Requirements" (p. 1-25)

e Section 1.3, "Special Requirements" (p. 1-99)

e Section 1.4, "Adjustment Process" (p. 1-107).

Each of these sections begins on an odd page so the user can insert tabs if desired for quicker reference.

Formatting of Chapter Text

The text of Chapter 1 and subsequent chapters has been formatted using the following conventions to aid
the user in finding, understanding, and properly applying the thresholds, requirements, and procedures
contained in this manual:

e Italic is used to highlight the following: (a) terms when they are first introduced and defined within
the same paragraph; (b) special notes that supplement or clarify thresholds, requirements, and
procedures; (c) sentences considered important for purposes of understanding thresholds,
requirements, and procedures; and (d) titles of publications.

e Bold italic is used to highlight terms considered key to understanding and applying drainage review
thresholds, requirements, and procedures. These are called "key terms” and are defined below. This
convention applies after the key term is defined and does not necessarily apply to tables and figures.

e Bold is used to highlight words and phrases that are not key terms but are considered important to
emphasize for purposes of finding and properly applying thresholds, requirements, and procedures.

Key Terms and Definitions (a complete list of definitions follows Chapter 6)

Proper application of the drainage review and requirements in this chapter requires an understanding of the
following key terms and their definitions. Other key terms may be defined in subsequent chapters. All
such key terms are highlighted in bold italic throughout the manual. Other important terms that are not
key terms are defined in the text when they are first introduced. These are highlighted in italic when they
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CHAPTER 1

DRAINAGE REVIEW AND REQUIREMENTS

are first introduced but are not highlighted throughout the manual. All terms defined in this chapter are
also found in the "Definitions" section of this manual as are other important terms defined throughout the
Manual.

Agricultural project means any project located on, and proposing improvements consistent with, the
permitted uses of land zoned for Agriculture (A zoned lands) as defined in KCC 21A.08.

Arterial — A high traffic-volume road or street primarily for through traffic. The term generally includes
roads or streets considered collectors. It does not include local access roads which are generally
limited to providing access to abutting property.

Bioretention — A flow control best management practice consisting of a shallow landscaped depression
designed to temporarily store and promote infiltration of stormwater runoff. Standards for
bioretention design, including soil mix, plants, storage volume and feasibility criteria, are specified in
Appendix C of the King County Surface Water Design Manual.

Certified Erosion and Sediment Control Lead (CESCL) means an individual who has current certification
through an approved erosion and sediment control training program that meets the minimum training
standards established by the Washington Department of Ecology Department (Ecology). A CESCL is
knowledgeable in the principles and practices of erosion and sediment control. The CESCL must have
the skills to assess site conditions and construction activities that could impact the quality of
stormwater and, the effectiveness of erosion and sediment control measures used to control the quality
of stormwater discharges. Certification is obtained through an Ecology approved erosion and sediment
control course.

Construct or modify means to install a new drainage pipe or ditch or make improvements to an existing
drainage pipe or ditch, for purposes other than maintenance, that either serves to concentrate
previously unconcentrated surface water or stormwater runoff or serves to increase, decrease or
redirect the conveyance of surface water or stormwater runoff. "Construct or modify" does not
include installation or maintenance of a driveway culvert installed as part of a single-family residential
building permit.

Civil engineer means a person licensed by the state of Washington as a professional engineer in civil
engineering.

Conveyance system nuisance problem means a flooding or erosion problem that does not constitute a
severe flooding problem or severe erosion problem and that results from the overflow of a
constructed conveyance system for runoff events less than or equal to a 10-year event. Examples
include inundation of a shoulder or lane of a roadway, overflows collecting in yards or pastures,
shallow flows across driveways, minor flooding of crawl spaces or unheated garages/outbuildings, and
minor erosion.

Critical aquifer recharge area is the critical area designation, defined and regulated in KCC 21A, that is
applied to areas where extra protection of groundwater quantity and quality is needed because of
known susceptibility to contamination and importance to drinking water supply. Such areas are
delineated on the King County Critical Aquifer Recharge Area Map available at DPER or on the
County's Geographic Information System (GIS). See the "Definitions" section for more details.

Critical Drainage Area means an area where the Department of Natural Resources and Parks (DNRP) has
determined that additional drainage controls (beyond those in this manual) are needed to address a
severe flooding, drainage, and/or erosion condition that poses an imminent likelihood of harm to the
welfare and safety of the surrounding community. Critical Drainage Areas (CDAs) are formally
adopted by administrative rule under the procedures specified in KCC 2.98. When CDAs are adopted,
they are inserted in Reference Section 2 of this manual and their requirements are implemented
through Special Requirement #1, Section 1.3.1.

Development means any activity that requires a permit or approval, including, but not limited to, a
building permit, grading permit, shoreline substantial development permit, conditional use permit,
special use permit, zoning variance or reclassification, subdivision, short subdivision, urban planned
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CHAPTER 1—KEY TERMS AND DEFINITIONS

development, binding site plan, site development permit, or right-of-way use permit. "Development”
does not include a Class I, I1, 111, or I\V-S forest practice conducted in accordance with Chapter 76.09
RCW and Title 222 WAC or a class IV-G non-conversion forest practice, as defined in KCC 21A.06,
conducted in accordance with Chapter 76.09 RCW and Title 222 WAC and a county approved forest
management plan.

Development review engineer-The Department of Permitting and Environmental Review (DPER)
employee responsible for the conditioning, review, inspection, and approval of right-of-way use
permits, and road and drainage improvements constructed as part of development permits
administered by the department of permitting and environmental services.

Effective Impervious surface — Those impervious surfaces that are connected via sheet flow or discrete
conveyance to a drainage system. Impervious surfaces are considered ineffective if: 1) the runoff is
fully dispersed as described in Appendix C of this manual; 2) residential roof runoff is infiltrated in
accordance with the full infiltration BMP described in Appendix C of this manual; or 3) approved
continuous runoff modeling methods indicate that the entire runoff file is infiltrated.

Erodible or leachable materials, wastes, or chemicals are those materials or substances that, when
exposed to rainfall, measurably alter the physical or chemical characteristics of the rainfall runoff
(Examples include but are not limited to erodible soil, uncovered process wastes, manure, fertilizers,
oily substances, ashes, kiln dust, garbage dumpster leakage, commercial-scale vehicle and animal
wash waste, galvanized structural, architectural, cabinet, and utility steel, architectural copper, bronze,
brass, and lead, treated lumber, etc.).

Erosion hazard area is the critical area designation, defined and regulated in KCC 21A, that is applied to
areas underlain by soils that are subject to severe erosion when disturbed. See the "Definitions™ section
for more details.

Exposed means subject to direct or blown-in precipitation and/or direct or blown in runoff. Not fully
covered.

Exposed area or exposed material means not covered sufficiently to shield from rainfall and stormwater
runoff. Ata minimum, full coverage to not be considered exposed requires a roof with enough overhang
in conjunction with walls of sufficient height to prevent rainfall blow-in; and the walls must extend into
the ground or to a berm or footing to prevent runoff from being blown in or from running onto the
covered area.

Existing site conditions means those that existed prior to May 1979 (when King County first required
flow control facilities) as determined from aerial photographs and, if necessary, knowledge of
individuals familiar with the area, unless a drainage plan for land cover changes has been approved by
the County since May 1979 as part of a development permit or approval. If so, existing site conditions
are those created by the site improvements and drainage facilities constructed per the approved
drainage plan.

Flood hazard area is the critical area designation, defined and regulated in KCC 21A, that is applied to
areas subject to inundation by a 100-year flood event or areas at risk from channel migration. Flood
hazard areas generally include, but are not limited to, aquatic areas (e.g., streams or lakes), wetlands,
or closed depressions. See the "Definitions" section for more details.

Flow control BMP means a small scale drainage facility or feature that is part of a development site
strategy to use processes such as infiltration, dispersion, storage, evaporation, transpiration, forest
retention, and reduced impervious surface footprint to mimic pre-developed hydrology and minimize
stormwater runoff.

Fully covered means covered sufficiently to shield from rainfall and stormwater runoff. At a minimum,
full coverage requires a roof with enough overhang in conjunction with walls of sufficient height to
prevent rainfall blow-in; and the walls must extend into the ground or to a berm or footing to prevent
runoff from being blown in or from running onto the covered area. Not exposed.
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Fully dispersed means the runoff from an impervious surface or non-native pervious surface has dispersed
per the criteria for fully dispersed surface in Section 1.2.3.2.

Groundwater protection areas include critical aquifer recharge areas as defined in KCC 21A, sole
source aquifer areas as designated by the federal Environmental Protection Agency, and wellhead
protection areas as mapped by the Washington State Department of Health.

High-use site means that area within a commercial or industrial site that typically generates or is subject to
runoff containing high concentrations of oil due to high traffic turnover, on-site vehicle or heavy or
stationary equipment use, or the frequent transfer of liquid petroleum or coal derivative products.
High-use sites include:

1. That area of a commercial or industrial site that:

a. has an expected average daily traffic (ADT) count equal to or greater than 100 vehicles per
1,000 square feet of gross building area; or

b. is subject to petroleum storage or transfer in excess of 1,500 gallons per year, not including
delivered heating oil at the end-user point of delivery; or

c. issubject to use, storage, or maintenance of a fleet of 25 or more diesel or jet fuel (aviation
turbine fuel) vehicles that are over 10 tons net weight (trucks, buses, trains, airplanes, tugs,
mobile and fuel-driven or hydraulic stationary heavy equipment, etc.); or

2. The interior of any road intersection and that portion of lanes leading into the intersection subject
to braking, turning, or stopping, with a measured ADT count of 25,000 vehicles or more on the
main roadway and 15,000 vehicles or more on any intersecting roadway. Projects proposing
primarily pedestrian or bicycle use improvements are excluded.

Historic site conditions means those that existed on the site prior to any development in the Puget Sound
region. For lands not currently submerged (i.e., outside the ordinary high water mark of a lake,
wetland, or stream), historic site conditions shall be assumed to be forest cover unless reasonable,
historic, site-specific information is provided to demonstrate a different vegetation cover. In some
stream basins, as allowed per Section 1.2.3.1.B, historic site conditions for lands not currently
submerged may be assumed to be 75% forest, 15% grass, and 10% impervious surface.

Impaired waterbody or impaired receiving water means where the receiving waterbody is either (1) listed
as impaired for metals or organic pollutants according to Ecology's Water Quality Assessment
categories 2, 4, or 5 - water or sediment, (2) is currently designated by the County as a metals or
organic pollutant problem based on credible data indicating exceedance or concern for exceedance of
the state's numeric water quality standard for turbidity as documented in the latest published list of
King County-ldentified WQ Problems (Reference Section 10) posted at
http://www.kingcounty.gov/environment/water-and-land/stormwater/documents/surface-water-design-
manual.aspx, and/or (3) where subject to any other local, state, or federal cleanup plan.

Impervious surface means a hard surface area that either prevents or retards the entry of water into the soil
mantle as under natural conditions before development; or that causes water to run off the surface in
greater quantities or at an increased rate of flow compared to the flow present under natural conditions
prior to development (see also "new impervious surface"). Common impervious surfaces include, but
are not limited to, roof, walkways, patios, driveways, parking lots, or storage areas, areas that are
paved, graveled or made of packed or oiled earthen materials or other surfaces that similarly impede
the natural infiltration of surface water or stormwater. For the purposes of applying the impervious
surface thresholds and exemptions contained in this manual, permeable pavement, vegetated roofs,
and pervious surfaces with underdrains designed to collect stormwater runoff are considered
impervious surface while an open uncovered flow control or water quality facility is not. However,
for the purposes of computing runoff, uncovered flow control or water quality facilities shall be
modeled as impervious surfaces as specified in Chapter 3.
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Land disturbing activity means any activity that results in a change in the existing soil cover, both
vegetative and non-vegetative, or the existing soil topography. Land disturbing activities include, but
are not limited to demolition, construction, clearing, grading, filling, excavation, and compaction.
Land disturbing activity does not include tilling conducted as part of agricultural practices, landscape
maintenance, or gardening.

Landscape management plan means a King County approved plan for defining the layout and long-term
maintenance of landscaping features to minimize the use of pesticides and fertilizers to reduce their
discharge, and to reduce the discharge of suspended solids and other pollutants.

Landslide hazard area is the critical area designation, defined and regulated in KCC 21A, that is applied
to areas subject to severe risk of landslide due to topography, soil conditions, and geology. See the
"Definitions™ section for more details.

Landslide hazard drainage area means an area mapped by the County where it has been determined that
overland flows from a project will pose a significant threat to health and safety because of its close
proximity to a landslide hazard area that is on a slope steeper than 15%. Such areas are delineated on
the Landslide Hazard Drainage Areas map adopted with this manual and found online at
http://www.kingcounty.gov/environment/water-and-land/stormwater/documents/surface-water-design-
manual.aspx or viewed via King County’s iMap Interactive Mapping Tool at
http://www.kingcounty.gov/operations/GIS/Maps/iMAP.aspx .

Low Impact Development (LID) — A stormwater and land use management strategy that strives to mimic
pre-disturbance hydrologic processes of infiltration, filtration, storage, evaporation and transpiration
by emphasizing conservation, use of on-site natural features, site planning, and distributed stormwater
management practices that are integrated into a project design.

LID Best Management Practices — Distributed stormwater management practices, integrated into a
project design, that emphasize pre-disturbance hydrologic processes of infiltration, filtration, storage,
evaporation and transpiration. LID BMPs are referred to as flow control BMPs in this manual and
include, but are not limited to, bioretention, permeable pavements, limited infiltration systems, roof
downspout controls, dispersion, soil quality and depth, and minimal excavation foundations.

LID Principles — Land use management strategies that emphasize conservation, use of on-site natural
features, and site planning to minimize impervious surfaces, native vegetation loss, and stormwater
runoff.

Maintenance means those usual activities taken to prevent a decline, lapse, or cessation in the use of
currently serviceable structures, facilities, BMPs, equipment, or systems if there is no expansion of
any of these, and there are no significant hydrologic impacts. Maintenance includes the repair or
replacement of non-functional facilities and BMPs, and the replacement of existing structures with
different types of structures, if the repair or replacement is required to meet current engineering
standards or is required by one or more environmental permits and the functioning characteristics of
the original facility or structure are not changed. For the purposes of applying this definition to the
thresholds and requirements of this manual, DPER will determine whether the functioning
characteristics of the original facility, structure, or BMP will remain sufficiently unchanged to
consider replacement as maintenance. Drainage review is not required for projects proposing only
maintenance.

Note: The following pavement maintenance practices are not categorically exempt from drainage
review: removing and replacing a paved surface to base course or lower (ie. “replaced impervious
surfaces™), extending the edge of pavement or paving graveled shoulders, or resurfacing that meets
the definition of “new impervious surface™ in this manual.
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Major receiving water means a large receiving water that has been determined by King County to be safe
for the direct discharge of increased runoff from a proposed project without a flow control facility,
subject to the restrictions on such discharges set forth in Core Requirement #3, Section 1.2.3. A list of
major receiving waters is provided in Section 1.2.3.1 (p. 1-41). Major receiving waters are also
considered safe for application of Basic WQ treatment in place of otherwise required Enhanced Basic
WQ treatment (see Section 1.2.8.1), except where the receiving water is either (1) listed as impaired
for metals or organic pollutants according to Ecology's Water Quality Assessment categories 2, 4, or
5, or (2) is currently designated by the County as a metals or organic pollutant problem based on
credible data indicating exceedance or concern for exceedance of the state's numeric water quality
standard for turbidity as documented in the latest published list of King County-ldentified WQ
Problems (Reference Section 10) posted at: http://www.kingcounty.gov/environment/water-and-
land/stormwater/documents/surface-water-design-manual.aspx, and/or (3) where subject to any other
local, state, or federal cleanup plan. In any of these cases, the major receiving water exception for
Enhanced Basic treatment is superseded by 1.2.2.3 Water Quality Problem Impact Mitigation for
Metals (Type 4) and/or Organic Pollutants (Type 8).

Native vegetated surface means a surface in which the soil conditions, ground cover, and species of
vegetation are like those of the original native condition for the site. More specifically, this means (1)
the soil is either undisturbed or has been treated according to the "native vegetated landscape"
specifications in Appendix C, Section C.2.1.8; (2) the ground is either naturally covered with
vegetation litter or has been top-dressed between plants with 4 inches of mulch consistent with the
native vegetated landscape specifications in Appendix C; and (3) the vegetation is either (a) comprised
predominantly of plant species, other than noxious weeds, that are indigenous to the coastal region of
the Pacific Northwest and that reasonably could have been expected to occur naturally on the site or
(b) comprised of plant species specified for a native vegetated landscape in Appendix C. Examples of
these plant species include trees such as Douglas fir, western hemlock, western red cedar, alder, big-
leaf maple and vine maple; shrubs such as willow, elderberry, salmonberry and salal; and herbaceous
plants such as sword fern, foam flower, and fireweed.

Natural discharge area means an onsite area tributary to a single natural discharge location.

Natural discharge location means the location where surface and storm water runoff leaves (or would
leave if not infiltrated or retained) the site or project site under existing site conditions.

New impervious surface means the addition of a hard or compacted surface like roofs, pavement, gravel,
or dirt; or the addition of a more compacted surface, like paving over pre-existing dirt or gravel.
Permeable pavement and vegetated roofs are considered new impervious surface for purposes of
determining whether the thresholds for application of minimum requirements are exceeded, as are
lawns, landscaping, sports fields, golf courses, and other areas that have modified runoff
characteristics resulting from the addition of underdrains designed to collect stormwater runoff. Open,
uncovered retention/detention facilities shall not be considered impervious surfaces for purposes of
determining whether the thresholds for application of minimum requirements are exceeded. Open,
uncovered retention/detention facilities shall be considered impervious surfaces for purposes of runoff
modeling.

New pervious surface means the conversion of a native vegetated surface or other native surface to a non-
native pervious surface (e.g., conversion of forest or meadow to pasture land, grass land, cultivated
land, lawn, landscaping, bare soil, etc.), or any alteration of existing non-native pervious surface that
significantly increases surface and storm water runoff (e.g., conversion of pasture land, grass land, or
cultivated land to lawn, landscaping, or bare soil; or alteration of soil characteristics).

New PGIS means new impervious surface that is pollution-generating impervious surface or any
alteration of existing pollution-generating impervious surface that changes the type of pollutants or
results in increased pollution loads and/or concentrations.
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New PGPS means new pervious surface that is pollution-generating pervious surface or any alteration of
existing pollution-generating pervious surface that changes the type of pollutants or results in
increased pollution loads and/or concentrations.

Permeable pavement — Pervious concrete, porous asphalt, permeable pavers or other forms of pervious or
porous paving material intended to allow passage of water through the pavement section. It often
includes an aggregate base that provides structural support and acts as a stormwater reservoir.

Pervious Surface — Any surface material that allows stormwater to infiltrate into the ground. Examples
include lawn, landscape, pasture, and native vegetation areas. Note for purposes of threshold
determination and runoff volume modeling for detention and treatment, vegetated roofs and permeable
pavements are to be considered impervious surfaces along with lawns, landscaping, sports fields, golf
courses, and other areas that have modified runoff characteristics resulting from the addition of
underdrains.

Pollution-generating impervious surface (PGIS) means an impervious surface considered to be a
significant source of pollutants in stormwater runoff. Such surfaces include those that are subject to
vehicular use, industrial activities, or storage of erodible or leachable materials, wastes, or
chemicals, and that receive direct rainfall or the run-on or blow-in of rainfall. A covered parking area
would be included if runoff from uphill could regularly run through it or if rainfall could regularly
blow in and wet the pavement surface. PGIS includes metal roofs unless they are coated with an inert,
non-leachable material (see Reference 11-E); or roofs that are exposed to the venting of significant
amounts of dusts, mists, or fumes from manufacturing, commercial , or other indoor activities. PGIS
includes vegetated roofs exposed to pesticides, fertilizers, or loss of soil. Other roofing types that may
pose risk but are not currently regulated are listed in Reference 11-E. Lawns, landscaping, sports
fields, golf courses, and other areas that have modified runoff characteristics resulting from the
addition of underdrains that have the pollution generating characteristics described under the
“pollution-generating pervious surface” definition are also considered PGIS.

Pollution-generating pervious surface (PGPS) means a non-impervious surface considered to be a
significant source of pollutants in surface and storm water runoff. Such surfaces include those that are
subject to vehicular use, industrial activities, storage of erodible or leachable materials, wastes, or
chemicals, and that receive direct rainfall or the run-on or blow-in of rainfall; or subject to use of
pesticides and fertilizers, or loss of soil. Such surfaces include, but are not limited to, the lawn and
landscaped areas of residential, commercial, and industrial sites or land uses, golf courses, parks,
sports fields (natural and artificial turf), cemeteries, and County-standard grassed modular grid
pavement.

Project site means that portion of a site and any offsite areas subject to proposed project activities,
alterations, and improvements including those required by this manual.

Rain Garden — A shallow, landscaped depression with compost-amended native soils and adapted plants.
The depression is designed to pond and temporarily store stormwater runoff from adjacent areas, and
to allow stormwater to pass through the amended soil profile.

Receiving waters means bodies of water, surface water systems, or groundwater receiving water from
upstream man-made or natural systems.
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Redevelopment project means a project that proposes to add, replace, or modify impervious surfaces for
purposes other than a residential subdivision or maintenance on a site that is already substantially
developed in a manner consistent with its current zoning or with a legal non-conforming use, or has an
existing impervious surface coverage of 35% or more. The following examples illustrate the
application of this definition.

A Redevelopment Project that
Adds New Impervious Surface

A Redevelopment Project that
Replaces Impervious Surface

A Redev Project that Adds and
Replaces Impervious Surface

Residential Site Commercial Site Commercial Site
Existing Bldg Existing /— Existing
| : || ____X_ :
N k‘_ Knper\ggtj/s pddplpledy Imperwo‘L)Js
& i rea (35%) {Existing ! Area (35%)
e Bldg L _{New! 1Bldg [ TNew
{Existing | Bld9)|  Existing ] 1Bldg
ST Existing Pervious Existing 1  New
| Parking Area 3 | X
] (65%) Parl|<|ng |' Parking
1

Replaced impervious surface means any existing impervious surface on the project site that is proposed to
be removed and re-established as impervious surface, excluding impervious surface removed for the
sole purpose of installing utilities or performing maintenance on underground infrastructure. For
structures, removed means the removal of buildings down to the foundation. For other impervious
surfaces, removed means the removal down to base course or bare soil. For purposes of this
definition, base course is the layer of crushed rock that typically underlies an asphalt or concrete
pavement. It does not include the removal of pavement material through grinding or other surface
modification unless the entire layer of PCC or AC is removed. Replaced impervious surface also
includes impervious surface that is moved from one location to another on the project site where the
following two conditions are met: (A) the area from which the impervious surface is moved from will
be restored to the same or better runoff discharge characteristics as the area being covered by the
moved impervious surface, and (B) impervious surface at the new location is either designated as non-
pollution generating or the pollution generating characteristics remain unchanged compared to that of
the original location.

Replaced PGIS means replaced impervious surface that is pollution-generating impervious surface.

Sensitive lake means a designation applied by the County to lakes that are particularly prone to
eutrophication from development-induced increases in phosphorus loading. Such lakes are identified
on the Water Quality Applications Map adopted with this manual and found online at
http://www.kingcounty.gov/environment/water-and-land/stormwater/documents/surface-water-design-
manual.aspx or viewed via King County’s iMap Interactive Mapping Tool at
http://www.kingcounty.gov/operations/G1S/Maps/iMAP.aspx.

Severe building flooding problem means there is flooding of the finished floor area® of a habitable
building,? or the electrical/heating system of a habitable building for runoff events less than or equal
to a 100-year event. Examples include flooding of finished floors of homes and commercial or
industrial buildings, or flooding of electrical/heating system components in the crawl space or garage
of a home.

Severe erosion problem means there is an open drainage feature with evidence of or potential for
erosion/incision sufficient to pose a sedimentation hazard to downstream conveyance systems or pose
a landslide hazard by undercutting adjacent slopes. Severe erosion problems do not include roadway
shoulder rilling or minor ditch erosion.

Finished floor area, for the purposes of defining severe building flooding problem, means any enclosed area of a building
that is designed to be served by the building's permanent heating or cooling system.

Habitable building means any residential, commercial, or industrial building that is equipped with a permanent heating or
cooling system and an electrical system.
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Severe flooding problem means a severe building flooding problem or a severe roadway flooding
problem.

Severe roadway flooding problem means there is flooding over all lanes of a roadway,® or a sole access
driveway* is severely impacted, for runoff events less than or equal to the 100-year event. A severely
impacted sole access driveway is one in which flooding overtops a culverted section of the driveway,
posing a threat of washout or unsafe access conditions due to indiscernible driveway edges, or
flooding is deeper than 6 inches on the driveway, posing a severe impediment to emergency access.

Single family residential project means any project that (a) constructs or modifies a single family dwelling
unit, (b) makes improvements (e.g., driveways, roads, outbuildings, play courts, etc.) or clears native
vegetation on a lot that contains or will contain a single family dwelling unit, or (c) is a plat, short plat,
or boundary line adjustment that creates or adjusts lots that will contain single family dwelling units.

Site means a single parcel; or, two or more contiguous parcels that are under common ownership or
documented legal control; or a portion of a single parcel under documented legal control separate from
the remaining parcel, used as a single parcel for a proposed project for purposes of applying for
authority from King County to carry out a proposed project. For projects located primarily within
dedicated rights-of-way, the length of the project site and the right-of-way boundaries define the site.

Steep slope hazard area is the critical area designation, defined and regulated in KCC 21A, that is applied
to areas on a slope of 40% or more within a vertical elevation change of at least 10 feet. See the
"Definitions" section for more details.

Subject to vehicular use means the surface is regularly used by motor vehicles including but not limited
to motorcycles, cars, trucks, busses, aircraft, tractors, and heavy equipment. The following surfaces
are considered regularly used by motor vehicles: roads, un-vegetated road shoulders, bike lanes within
the traveled lane of a roadway, driveways, parking lots, unrestricted access fire lanes, vehicular
equipment storage yards, and airport taxiways and runways. The following surfaces are not
considered regularly used by motor vehicles: paved bicycle pathways separated from and not subject
to drainage from roads for motor vehicles, fenced or restricted access fire lanes, and maintenance
access roads with a recurring use of no more than one routine vehicle access per week.

s Roadway, for the purposes of this definition, means the traveled portion of any public or private road or street classified as

such in the King County Road Design and Construction Standards.

4 Sole access driveway means there is no other unobstructed, flood-free route for emergency access to a habitable building.

2016 Surface Water Design Manual 4/24/2016
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CHAPTER 1

DRAINAGE REVIEW AND REQUIREMENTS

Threshold discharge area means an onsite area draining to a single natural discharge location, or
multiple natural discharge locations that combine within one-quarter-mile downstream (as
determined by the shortest flowpath). The examples below illustrate this definition. This term is used
to clarify how the thresholds, exemptions, and exceptions of this manual are applied to sites with

multiple discharge locations.

Example of a Site with a
Single Natural Discharge
and a Single Threshold
Discharge Area
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Transportation redevelopment project means a stand-alone transportation improvement project that
proposes to add, replace, or modify impervious surface, for purposes other than maintenance, within a
length of dedicated public or private road right-of-way that has an existing impervious surface
coverage of thirty-five percent or more. Road right-of-way improvements required as part of a

subdivision, commercial, industrial or multifamily project may not be defined as a separate
transportation redevelopment project.
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KING COUNTY, WASHINGTON, SURFACE WATER DESIGN MANUAL

1.1 DRAINAGE REVIEW

Drainage review is the evaluation by King County staff of a proposed project's compliance with the
drainage requirements of this manual. The King County department responsible for drainage review is the
Department of Permitting and Environmental Review (DPER) unless otherwise specified in KCC 9.04.
Drainage review by DPER is an integral part of its permit review process for development projects. This
section describes when and what type of drainage review is required for a proposed project and how to
determine which drainage requirements apply.

The section covers the following topics related to drainage review:

"Projects Requiring Drainage Review," Section 1.1.1 (p. 1-12)

"Drainage Review Types and Requirements,” Section 1.1.2 (p. 1-13)
"Drainage Review Required By Other Agencies,"” Section 1.1.3 (p. 1-24)
"Drainage Design Beyond Minimum Compliance,"” Section 1.1.4 (p. 1-24)

Guide to Using Section 1.1
The following steps are recommended for efficient use of Section 1.1:
1.

Determine whether your proposed project is subject to the requirements of this manual by seeing if it
meets any of the thresholds for drainage review specified in Section 1.1.1 (p. 1-12). Making this
determination requires an understanding of the key terms defined at the beginning of this chapter.

If drainage review is required per Section 1.1.1, use the flow chart in Figure 1.1.2.A (p. 1-14) to
determine what type of drainage review will be conducted by DPER. The type of drainage review
defines the scope of drainage requirements that will apply to your project as summarized in Table
1.1.2.A (p. 1-15).

Check the more detailed threshold information in Section 1.1.2 (beginning on p. 1-13) to verify that
you have determined the correct type of drainage review.

After verifying the type of drainage review, use the information in Section 1.1.2 to determine which
core requirements (found in Section 1.2) and which special requirements (found in Section 1.3)
must be evaluated for compliance by your project. To determine how to comply with each applicable
core and special requirement, see the more detailed information on these requirements contained in
Sections 1.2 and 1.3 of this chapter.

Note: For Steps 2 through 4, it is recommended that you arrange a predesign meeting with DPER permit
review staff to confirm the type of drainage review and scope of drainage requirements that apply to your
proposed project.

2016 Surface Water Design Manual 4/24/2016
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SECTION 1.1 DRAINAGE REVIEW

1.11

PROJECTS REQUIRING DRAINAGE REVIEW

Drainage review is required for any proposed project (except those proposing only maintenance) that is
subject to a King County development permit or approval, including but not limited to those listed at

right, AND that meets any one of the following conditions:

1. The project adds or will result in 2,000 square feet® or
more of new impervious surface, replaced impervious
surface, or new plus replaced impervious surface, OR

2. The project proposes 7,000 square feet® or more of land
disturbing activity, OR

3. The project proposes to construct or modify a drainage
pipe/ditch that is 12 inches or more in size/depth, or
receives storm water runoff or surface water from a
drainage pipe/ditch that is 12 inches or more in size/depth,
OR

4. The project contains or is adjacent to a flood hazard area
as defined in KCC 21A.06, OR

5. The project is located within a Critical Drainage Area.®
OR

6. The project is a redevelopment project proposing
$100,0007 or more of improvements to an existing high-
use site.

If drainage review is required for the proposed project, the
type of drainage review must be determined based on project
and site characteristics as described in Section 1.1.2. The type
of drainage review defines the scope of drainage requirements
that must be evaluated for compliance with this manual.

King County Permits and Approvals

Administrative Subdivision (Short Plat)
Binding Site Plan

Boundary Line Adjustment
Conditional Use*

Clearing

Commercial Building

Experimental Design Adjustment*
Formal Subdivision (plat)

Franchise Utility Right-of-Way Use
Grading

Right-of-Way Use

Shoreline Substantial Development*
Single Family Residential Building
Special Use*

Unclassified Use*

Urban Planned Development
Zoning Reclassification*

Zoning Variance*

*Note: If the proposed project will

require subsequent permits subject to
drainage review, then DPER may
allow the drainage review to be
deferred until application for the later
permits.

5 The thresholds for new impervious surface, replaced impervious surface, and land disturbing activity shall be applied by
project site and in accordance with the definitions of these surfaces and activities.

6 See Reference Section 3 for a list of Critical Drainage Areas.

" This is the "project valuation" as declared on the permit application submitted to DPER. The dollar amount of this threshold is
considered to be as of January 8, 2001 and may be adjusted on an annual basis using the local consumer price index (CPI).
Note: January 8, 2001 is the effective date of the ESA 4(d) Rule for Puget Sound Chinook salmon.

4/24/2016
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1.1.2 DRAINAGE REVIEW TYPES AND REQUIREMENTS

1.1.2 DRAINAGE REVIEW TYPES AND REQUIREMENTS

For most projects resulting in 2,000 square feet or more of new plus replaced impervious surface, the full
range of core and special requirements contained in Sections 1.2 and 1.3 must be evaluated for compliance
through the drainage review process. However, for some types of projects, the scope of requirements
applied is narrowed to allow more efficient, customized review. Each of the following four drainage
review types tailors the review process and application of drainage requirements to a project's size,
location, type of development, and anticipated impacts to the local and regional surface water system:

e Simplified Drainage Review, Section 1.1.2.1 (p. 1-16)

e Targeted Drainage Review, Section 1.1.2.2 (p. 1-18)

e Directed Drainage Review, Section 1.1.2.3 (p. 1-21)

e Full Drainage Review, Section 1.1.2.4 (p. 1-22)

e Large Project Drainage Review, Section 1.1.2.5 (p. 1-23).

Each project requires only one of the above drainage review types, with the single exception that a project
that qualifies for Simplified Drainage Review may also require Targeted Drainage Review. Figure 1.1.2.A
(next page) can be used to determine which drainage review type is required. However, this may entail
consulting the more detailed thresholds for each review type specified in the above-referenced sections.

Table 1.1.2.A (p. 1-15) can be used to quickly identify which requirements are applied in each type of
drainage review. The applicant must evaluate the requirements "checked" for a particular drainage review
type to determine what is necessary for compliance.

2016 Surface Water Design Manual 4/24/2016
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SECTION 1.1 DRAINAGE REVIEW

FIGURE 1.1.2.A FLOW CHART FOR DETERMINING TYPE OF DRAINAGE REVIEW REQUIRED

Is the project a single family residential or agricultural project that results in >2,000 sf of new plus replaced
impervious surface or >7,000 sf of land disturbing activity, results in less than 5,000 square feet of new plus
replaced pollution generating impervious surface, results in less than % acre of pollution generating pervious
surfaces AND meets one of the following criteria?

e The project meets the Basic Exemption from flow control in Core Requirement #3. Note the Basic Exemption
thresholds are applied by project site.
e For projects inside the Urban Growth Area on predominately till soils:

The project results in no more than 7,947 square feet of target impervious surfaces* as defined in Section
1.1.2.1 AND proposed pervious area is equal to or less than 14,941 — 1.88 x (total target impervious surfaces)

¢ For projects inside the Urban Growth Area on predominately outwash soils:

The project results in no more than 6,872 square feet of target impervious surfaces* as defined in Section
1.1.2.1 AND proposed pervious area is equal to or less than 20,343 — 2.96 x (total target impervious surfaces)

¢ For outside the Urban Growth Area on predominately till soils:

The project results in no more than 5,074 square feet of target impervious surfaces* as defined in Section
1.1.2.1 AND proposed pervious area is equal to or less than 11,570 — 2.28 x (total target impervious surfaces)

¢ For outside the Urban Growth Area on predominately outwash soils:
The project results in no more than 4,000 square feet of target impervious surfaces* as defined in Section
1.1.2.1 AND proposed pervious area is equal to or less than 10,720 — 2.68 x (total target impervious surfaces)

e |s an agricultural project that qualifies for the “Impervious Surface Percentage Exemption For Agricultural
Projects” detailed in Core Requirement 3

SIMPLIFIED DRAINAGE REVIEW
Section 1.1.2.1
No Yes

> Note: The project may also be subject to Targeted
Drainage Review as determined below.

A 4

Is the project a single family residential or agricultural project that

results in >2,000 sf of new plus replaced impervious surface or 27,000 | yeg DIRECTED DRAINAGE REVIEW
sf of land disturbing activity AND is not subject to Large Project » Section 1.1.2.3
Drainage Review as defined in Section 1.1.2.5?
No v
Does the project Does the project have the characteristics of one or more of the following categories of
result in >2,000 sf projects (see more detailed threshold language on p. 1-15)?
of nlew ;zjlus 1. Projects containing or adjacent to a flood, erosion, or steep slope hazard area; or
irr?]p :rcveious projects within a Critical Drainage Area or Landslide Hazard Drainage Area.
P No 2. Projects proposing to construct or modify a drainage pipe/ditch that is 12" or larger
surface or >7,000 > . . ; . ;
sf of land or receives runoff from a 12" or larger drainage pipe/ditch.
disturbing 3. Redevelopment projects proposing >$100,000 in improvements to an existing
activity? high-use site.
Yes No ¢ Yes
Reassess whether drainage review TARGETED DRAINAGE REVIEW
is required per Section 1.1.1 (p. 1-9). Section 1.1.2.2

A 4

Is the project an Urban Planned Development (UPD), OR does it
result in >50 acres of new impervious surface within a subbasin or No FULL DRAINAGE REVIEW
multiple subbasins that are hydraulically connected, OR does it have Section 1.1.2.4

a project site >50 acres within a critical aquifer recharge area?

v

Yes LARGE PROJECT DRAINAGE REVIEW
Section 1.1.2.5

\ 4
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1.1.2 DRAINAGE REVIEW TYPES AND REQUIREMENTS

TABLE 1.1.2.A REQUIREMENTS APPLIED UNDER EACH DRAINAGE REVIEW TYPE

Single family residential projects and agricultural projects that result in >2,000 sf of new plus
replaced impervious surface or >7,000 sf of land disturbing activity but do not exceed the new plus

Simplified replaced PGIS, new PGPS, and new pervious surface thresholds specified in Sec. 1.1.2.1; OR
is an agricultural project that qualifies for the “Impervious Surface Percentage Exemption For Agricultural
Projects”.

Single family residential projects and agricultural projects that result in >2,000 sf of new plus
Directed replaced impervious surface or >7,000 sf of land disturbing activity that are not subject to Simplified
Drainage Review or Large Project Drainage Review

Projects that are not subject to Directed, Full or Large Project Drainage Review, AND have
characteristics of one or more of the following categories of projects:
1. Projects containing or adjacent to a flood, erosion, or steep slope hazard area; projects within a
Targeted Critical Drainage Area or Landslide Hazard Drainage Area.
2. Projects that construct or modify a drainage pipe/ditch that is 12" or larger or receive runoff from a

12" or larger drainage pipe/ditch.
3. Redevelopment projects with >$100,000 in improvements to a high-use site.)

All projects that result in >2,000 sf of new plus replaced impervious surface or >7,000 sf of land
Full disturbing activity but are not subject to Simplified Drainage Review, Directed Drainage Review , OR
Large Project Drainage Review.

Large Project

UPDs, OR projects that result in >50 acres of new impervious within a sub-basin or multiple sub- basins
that are hydraulically connected, OR project sites >50 acres within a critical aquifer recharge area.

DRAINAGE REVIEW TYPE

Water Quality

Simplified Directed Targeted Full Large
Categ 1 | Categ 2 Categ 3 Project
Disoharge attara tocaion | Y | VP | *2 | ¥
gcf?;ztlz EES;IEEM ENT #2 ‘/(4) ‘/ (2.3) e ‘/ ®3)
(le(gstC?nfg |LJIREM ENT #3 ‘/ (4 ‘/ (2,3) e
core EUREVENTH | o | e | g0 |
Erosion & Sedmen Contol ve | Ym I Y I Y Y
Malntenance & Operations Ve v 2 Y Y
Financin cuaranteese by | Y | V7 | *? | VO VO
CORE REQUIREMENT #8 J(4) J (2,3) *(2)

CORE REQUIREMENT #9 Flow
Control BMPs

v

SPECIAL REQUIREMENT #1
Other Adopted Requirements

‘/ (2.3)

‘/ ®

SPECIAL REQUIREMENT #2
Flood Hazard Area Delineation

‘/ (2.3)

‘/ ®

SPECIAL REQUIREMENT #3
Flood Protection Facilities

/ (23)

/ ®)

SPECIAL REQUIREMENT #4
Source Control

‘/ (2.3)

‘/ ®

‘/ @)

‘/ ®

SPECIAL REQUIREMENT #5
Qil Control

‘/ (2.3)

/ ®)

N ESENR IR RN RN AR ANANEN AN

N ESENR IR RN RN AR ANANEN AN

D Category 3 projects installing oil controls that construct or modify a 12-inch pipe/ditch are also Category 2 projects.
@ May be applied by DPER based on project or site-specific conditions. Documentation of compliance required.
3 These requirements have exemptions or thresholds that may preclude or limit their application to a specific project.

4 A proposed project subject to Simplified Drainage Review that complies with the Simplified drainage requirements detailed in
Appendix C is presumed to comply with all the core and special requirements in Sections 1.2 and 1.3 except those requirements that
would apply to the project if it is subject to Targeted Drainage Review as specified in Section 1.1.2.2.
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SECTION 1.1 DRAINAGE REVIEW

1.1.2.1 SIMPLIFIED DRAINAGE REVIEW

Simplified Drainage Review is for small residential building projects, clearing projects or small
agricultural projects that meet the threshold requirements below. The core and special requirements
applied under Full Drainage Review are replaced with simplified drainage requirements that can be
applied by a non-engineer. These requirements include simple stormwater dispersion, infiltration, and site
design techniques called flow control Best Management Practices (BMPs), which provide the necessary
mitigation of flow and water quality impacts for small projects. Also included are simple measures for
erosion and sediment control (ESC). This simplified form of drainage review acknowledges that drainage
impacts for many small project proposals can be effectively mitigated without construction of costly flow
control and water quality facilities.

The Simplified Drainage Review process minimizes the time and effort required to design, submit, review,
and approve drainage facilities for these proposals. In most cases, the requirements can be met with
submittals prepared by contractors, architects, or homeowners without the involvement of a civil engineer.

Note: some projects subject to Simplified Drainage Review may also require Targeted Drainage Review if
they meet any of the threshold criteria in Section 1.1.2.2.

Threshold

Simplified Drainage Review is required for any single family residential project or agricultural project
that will result in 2,000 square feet® or more of new impervious surface, replaced impervious surface, or
new plus replaced impervious surface, or 7,000 square feet® or more of land disturbing activity, AND
that meets the following criteria:

The project will result in less than 5,000 square feet of new plus replaced pollution generating impervious
surface, will result in less than % acre of new pollution generating pervious surfaces, AND meets one of
the following six additional criteria:

T
Hl 1. The project meets the Basic Exemption from flow control in Core Requirement #3. Note the
R Basic Exemption thresholds are applied by project site.
| 2. For projects inside the Urban Growth Area on predominately till soils:
S The project results in no more than 7,947 square feet of target impervious surfaces as defined below
H AND proposed pervious area is equal to or less than 14,941 — 1.88 x (total target impervious surfaces).
(o] R .. . R
3. For projects inside the Urban Growth Area on predominately outwash soils:
t The project results in no more than 6,872 square feet of target impervious surfaces as defined below
o AND proposed pervious area is equal to or less than 20,343 — 2.96 x (total target impervious surfaces).
4. For outside the Urban Growth Area on predominately till soils:
The project results in no more than 5,074 square feet of target impervious surfaces as defined below
AND proposed pervious area is equal to or less than 11,570 — 2.28 x (total target impervious surfaces).
5. For outside the Urban Growth Area on predominately outwash soils:
The project results in no more than 4,000 square feet of target impervious surfaces as defined below
AND proposed pervious area is equal to or less than 10,720 — 2.68 x (total target impervious surfaces).
6. For Agricultural Projects:
The project is an agricultural project that qualifies for “Impervious Surface Percentage Exemption For
Agricultural Projects™ as cited in Core Requirement 3 (Flow Control Facilities).

8 The thresholds of 2,000 and 7,000 square feet shall be applied by project site. All other thresholds specified in terms of square
feet of impervious or pervious surface shall be applied by threshold discharge area and in accordance with the definitions of
these surfaces in Section 1.1. Note: the calculation of total impervious surface added on after January 8, 2001 may exclude
any such added impervious surface that is confirmed by DPER engineering staff to be already mitigated by a County approved
and inspected flow control facility or BMP.

4/24/2016 2016 Surface Water Design Manual
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1.1.2 DRAINAGE REVIEW TYPES AND REQUIREMENTS

Determination of target impervious surface

e If the project is a New Development project,
then target impervious surfaces include new plus proposed replaced impervious surface plus existing
impervious surface added on or after January 8, 2001.

o If the project is a Redevelopment project where
» New impervious surface is less than 5,000 square feet or
» Valuation of improvements is less than 50% of the assessed value of the existing site
improvements,

then target impervious surfaces include new impervious surface plus existing impervious added on or
after January 8, 2001.

e If the project is a Redevelopment project where
» New impervious surface is greater than or equal to 5,000 square feet and
» Valuation of improvements is greater than or equal to 50% of the assessed value of the existing
site improvements,

then target impervious surfaces include new plus proposed replaced impervious surface plus existing
impervious surface added on or after January 8, 2001.

Note: for the purposes applying this threshold to a proposed single family residential subdivision (i.e., plat
or short plat project), the impervious surface coverage assumed on each created lot shall be 4,000 square
feet (8,000 square feet if the site is zoned as RA) or the maximum allowed by KCC 21A.12.030, whichever
is less. A lower impervious surface coverage may be assumed for any lot in which the lower impervious
surface coverage is set as the maximum through a declaration of covenant recorded for the lot. Also, the
new pervious surface assumed on each created lot shall be the entire lot area, except the assumed
impervious portion and any portion in which native conditions are preserved by a clearing limit per KCC
16.82, a covenant or easement recorded for the lot, or a tract dedicated by the proposed subdivision.

Scope of Requirements

IF Simplified Drainage Review is required, THEN the proposed project must comply with the simplified
project submittal and drainage design requirements detailed in Simplified Drainage Requirements adopted
as Appendix C to this manual. These requirements include simplified BMPs/measures for flow control
and erosion and sediment control.

n-=TO0mM3

Presumption of Compliance with Core and Special Requirements

The simplified drainage requirements applied under Simplified Drainage Review are considered sufficient
to meet the overall intent of the core and special requirements in Sections 1.2 and 1.3, except under certain
conditions when a proposed project has characteristics that trigger Targeted Drainage Review (see the
threshold for Targeted Drainage Review in Section 1.1.2.2, p. 1-18) and may require the involvement of a
civil engineer. Therefore, any proposed project that is subject to Simplified Drainage Review as determined
above and complies with the Simplified drainage requirements detailed in Appendix C is presumed to
comply with all the core and special requirements in Sections 1.2 and 1.3 except those requirements that
would apply to the project if it is subject to Targeted Drainage Review as specified in Section 1.1.2.2 (p. 1-
18).

2016 Surface Water Design Manual 4/24/2016
1-17



SECTION 1.1 DRAINAGE REVIEW

1.1.2.2 TARGETED DRAINAGE REVIEW

OrOXTomaI X
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Targeted Drainage Review (TDR) is an abbreviated evaluation by DPER permit review staff of a proposed
project's compliance with selected core and special requirements. Projects subject to this type of drainage
review are typically Simplified Drainage Review proposals or other small projects that have site-specific or
project-specific drainage concerns that must be addressed by a civil engineer or DPER engineering review
staff. Under Targeted Drainage Review, engineering costs associated with drainage design and review are
kept to a minimum because the review includes only those requirements that would apply to the particular
project.

Threshold

Targeted Drainage Review is required for any proposed project that is subject to drainage review as
determined in Section 1.1.1, but is not subject to Directed, Full or Large Project Drainage Review as
determined in Sections 1.1.2.3, 1.1.2.4 and 1.1.2.5, AND that has the characteristics of one or more of the
following project categories:

o TDR Project Category #1: Projects that contain or are adjacent to a flood hazard area, erosion
hazard area, or steep slope hazard area as defined in KCC 21A.06; OR projects located within a
Critical Drainage Area or Landslide Hazard Drainage Area. Note: at the discretion of DPER, this
category may also include any project in Simplified Drainage Review that has a design or site-specific
issue that must be addressed by a civil engineer.

o TDR Project Category #2: Projects that propose to construct or modify a drainage pipe/ditch that
is 12 inches or more in size/depth or receives surface and storm water runoff from a drainage
pipe/ditch that is 12 inches or more in size/depth.

e TDR Project Category #3: Redevelopment projects that propose $100,000 or more of
improvements to an existing high-use site.

Scope of Requirements

IF Targeted Drainage Review is required, THEN the applicant must demonstrate that the proposed project
complies with the selected core and special requirements corresponding to the project category or
categories that best match the proposed project. The project categories and applicable requirements for
each are described below and summarized in Table 1.1.2.A (p. 1-15).

Note: If the proposed project has the characteristics of more than one project category, the requirements
of each applicable category shall apply.

Compliance with these requirements requires the submittal of engineering plans and calculations stamped
by a civil engineer, unless deemed unnecessary by DPER. The engineer need only demonstrate
compliance with those core and special requirements that have been predetermined to be applicable based
on specific project characteristics as detailed below. The procedures and requirements for submitting
engineering plans and calculations can be found in Section 2.3.

4/24/2016
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1.1.2 DRAINAGE REVIEW TYPES AND REQUIREMENTS

TDR Project Category #1

This category includes projects that are too small to trigger application of most core requirements, but
may be subject to site-specific floodplain or drainage requirements related to certain critical areas, or
other area-specific drainage requirements adopted by the County. Such projects primarily include
single family residential projects and agricultural projects in Simplified Drainage Review.

IF the proposed project meets the characteristics of TDR Project Category #1, THEN the applicant
must demonstrate that the project complies with the following five requirements:

e Core Requirement #5: Erosion and Sediment Control, Section 1.2.5 (p. 1-60)

e Special Requirement #1: Other Adopted Area-Specific Requirements, Section 1.3.1 (p. 1-99)
e Special Requirement #2: Floodplain/Floodway Analysis, Section 1.3.2 (p. 1-101)

e Special Requirement #3: Flood Protection Facilities, Section 1.3.3 (p. 1-102)

wHZmEMI—COmMI

e Special Requirement #4: Source Control, Section 1.3.4 (p. 1-103)

In addition, DPER may require the applicant to demonstrate compliance with any one or more of the
remaining seven core requirements in Section 1.2 based on project or site-specific conditions. For
example, if the proposed project discharges to an erosion or steep slope hazard area as defined in
KCC 21A.06, DPER may require compliance with "Core Requirement #1: Discharge at the Natural
Location" (Section 1.2.1, p. 1-25). This may in turn require compliance with "Core Requirement #2:
Offsite Analysis" (Section 1.2.2, p. 1-27) if a tightline is required by Core Requirement #1. If a
tightline is found to be infeasible, DPER may instead require a flow control facility per "Core
Requirement #3: Flow Control" (Section 1.2.3, p. 1-38). If a tightline is feasible, "Core Requirement
#4: Conveyance System" (Section 1.2.4, p. 1-55) would be required to ensure proper size and design.
Any required flow control facility or tightline system may also trigger compliance with "Core
Requirement #6: Maintenance and Operations™ (Section 1.2.6, p. 1-65), "Core Requirement #7:
Financial Guarantees and Liability" (Section 1.2.7, p. 1-66), and possibly "Core Requirement #8,
Water Quality” (Section 1.2.8, p. 1-68) if runoff from pollution-generating impervious surfaces is
collected.

The applicant may also need to address compliance with any applicable critical areas requirements in
KCC 21A as determined by DPER.
TDR Project Category #2

This category is intended to apply selected core and special requirements to those projects that
propose to construct or modify a drainage system of specified size, but are not adding sufficient
impervious surface to trigger Full Drainage Review or Large Project Drainage Review.

IF the proposed project meets the characteristics of TDR Project Category #2, THEN the applicant
must demonstrate that the proposed project complies with the following requirements:

e Core Requirement #1: Discharge at the Natural Location, Section 1.2.1 (p. 1-25)
e Core Requirement #2: Offsite Analysis, Section 1.2.2 (p. 1-27)

e Core Requirement #4: Conveyance System, Section 1.2.4 (p. 1-55)

e Core Requirement #5: Erosion and Sediment Control, Section 1.2.5 (p. 1-60)
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e Core Requirement #6: Maintenance and Operations, Section 1.2.6 (p. 1-65)
e Core Requirement #7: Financial Guarantees and Liability, Section 1.2.7 (p. 1-66)
e Special Requirement #4: Source Control, Section 1.3.4 (p. 1-103).
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SECTION 1.1 DRAINAGE REVIEW

TDR Project Category #3

This category is intended to improve water quality by applying source control and oil control
requirements to redevelopment projects located on the most intensively used sites developed prior to
current water quality requirements. These are referred to as high-use sites.

wHZmESmIdI—COomMD

IF the proposed project meets the characteristics of TDR Project Category #3, THEN the applicant
must demonstrate that the proposed project complies with the following requirements:

Core Requirement #5: Erosion and Sediment Control, Section 1.2.5 (p. 1-60)
Core Requirement #6: Maintenance and Operations, Section 1.2.6 (p. 1-65)

Core Requirement #7: Financial Guarantees and Liability, Section 1.2.7 (p. 1-66)
Special Requirement #4: Source Control, Section 1.3.4 (p. 1-103)

Special Requirement #5: Oil Control, Section 1.3.5 (p. 1-105).

Note: In some cases, DPER may determine that application of these requirements does not require

submittal of engineering plans and calculations stamped by a civil engineer. For example, if catch
basin inserts are proposed to meet oil control requirements, engineered plans and calculations may
not be necessary. A plot plan showing catch basin locations may suffice.

4/24/2016
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1.1.2 DRAINAGE REVIEW TYPES AND REQUIREMENTS

1.1.2.3 DIRECTED DRAINAGE REVIEW

Directed Drainage Review (DDR) is an evaluation of a proposed agricultural or single family residential
project by DPER permit review staff to determine a specialized list of submittal (plans, technical reports,
etc.) and engineering requirements that ensures compliance with all core and special requirements of the
KCSWDM. Projects subject to this type of drainage review are agricultural and single family residential
projects that do not qualify for Simplified Drainage Review.

DPER staff will review proposals and determine the following: whether the project is exempt from a given
core or special requirement based on exemptions and exceptions listed in the KCSDM; whether a pre-
engineered solution is available and feasible for meeting a given core or special requirement; whether a
licensed civil engineer is required to comply with a given core or special requirement; and the type of
technical report and plan submittal required to document compliance with the core and special
requirements. Depending upon a project’s site specific conditions, DDR may result in requirements for
engineering or documentation that range from following the requirements of Appendix C to those required
for full drainage review. DPER will provide and/or require documentation of the DDR process and
decision making to be included in the project file that demonstrates how compliance with all core and
special requirements in the KCSWDM is achieved.

Under Directed Drainage Review, engineering costs associated with drainage design and review are
minimized because the review is tailored to the particular project.

I Threshold

t| Directed Drainage Review is required for any proposed single family residential or agricultural project that

S| is subject to drainage review as determined in Section 1.1.1 (p. 1-12) but is not subject to Simplified

© Drainage Review or Large Project Drainage Review as determined in Sections 1.1.2.1 and Section 1.1.2.5.

D
Scope of Requirements

: IF Directed Review is required, THEN the proposed project must comply with the following requirements:

E

2 All nine core requirements in Section 1.2

s| All five special requirements in Section 1.3

L1 Engineering plans and calculations stamped by a civil engineer may be required be submitted to
demonstrate compliance with these requirements. The procedures and requirements for submittal of
engineering plans and calculations are as directed by DPER in the DDR process.
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1.1.2.4 FULL DRAINAGE REVIEW

Full Drainage Review is the evaluation by King County staff (DPER unless otherwise specified in KCC
9.04) of a proposed project's compliance with the full range of core and special requirements in this chapter.
This review addresses the impacts associated with changing land cover on typical sites.

Threshold

Full Drainage Review is required for any proposed project, including a redevelopment project, that is
subject to drainage review as determined in Section 1.1.1 (p. 1-12), OR that meets one or more of the

" following criteria:
R
| * The project will result in 2,000 square feet® or more of new impervious surface, replaced impervious
H surface, or new plus replaced impervious surface but is not subject to Simplified Drainage Review or
e Directed Drainage Review as determined in Sections 1.1.2.1 (p. 1-16) and 1.1.2.3 (p. 1-21), OR
e The project will result in 7,000 square feet’ or more of land disturbing activity but is not subject to
Simplified Drainage Review or Directed Drainage Review as determined in Sections 1.1.2.1 and
- 1.1.2.3.
Scope of Requirements
| IF Full Drainage Review is required, THEN the applicant must demonstrate that the proposed project
e complies with the following requirements:
T| o Allnine core requirements in Section 1.2
S
o All five special requirements in Section 1.3
Engineering plans and calculations stamped by a civil engineer must be submitted to demonstrate
compliance with these requirements. The procedures and requirements for submittal of engineering plans
and calculations are found in Section 2.3.
9 The thresholds of 2,000, 5,000, and 7,000 square feet shall be applied by project site.
4/24/2016 2016 Surface Water Design Manual
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1.1.2 DRAINAGE REVIEW TYPES AND REQUIREMENTS

1.1.2.5 LARGE PROJECT DRAINAGE REVIEW

Large Project Drainage Review is applied to development proposals that are large and/or involve resources
or problems of special sensitivity or complexity. Because of the large size and complexities involved, there
is usually a greater risk of significant impact or irreparable damage to sensitive resources. Such proposals
often require a more definitive approach to drainage requirements than that prescribed by the core and
special requirements in Sections 1.2 and 1.3; it may be appropriate to collect additional information about
site resources, use more sophisticated models, and prepare special studies not specified in this manual.
Large Project Drainage Review entails preparation of a master drainage plan (MDP) or limited scope
MDP that is reviewed and approved by DPER.

OrOXTomaI X
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Threshold

Large Project Drainage Review is required for any proposed project that is subject to drainage review as
determined in Section 1.1.1 (p. 1-12), AND that meets any one of the following criteria:

The project is designated for an Urban Planned Development (UPD) on the King County
Comprehensive Plan Land Use Map, OR

The project would, at full buildout, result in 50 acres or more of new impervious surface within a
single subbasin or multiple subbasins that are hydraulically connected® across subbasin boundaries,
OR

The project site is 50 acres or more (including growth reserve areas) within a critical aquifer
recharge area as defined in KCC 21A.06.

Scope of Requirements

IF Large Project Drainage Review is required, THEN the applicant must do the following:

1.

Prepare a MDP, limited scope MDP, or special study in accordance with the process and requirements
described in the MDP guidelines, Master Drainage Planning for Large or Complex Site
Developments, available from DNRP or DPER. The MDP or special study shall be completed, or a
schedule for completion identified and agreed to by DPER, prior to permit approval. Note: Generally,
it is most efficient for the MDP process to parallel the state Environmental Policy Act (SEPA) process.

Demonstrate that the proposed project complies with all the core and special requirements in Sections
1.2 and 1.3, with some potential modifications as follows:

e Core Requirement #2, Offsite Analysis, is typically modified during MDP scoping.

e Core Requirement #3, Flow Control, may be modified to require more sophisticated hydrologic
modeling.

e Core Requirement #5, ESC, may be modified to require enhanced construction monitoring.

o Core Requirement #7, Financial Guarantees and Liability, may be modified to implement a
monitoring fund.

e Special pre- and post-development monitoring may also be required if deemed necessary by DPER
to adequately characterize sensitive site and downstream resources, and to ensure that onsite
drainage controls and mitigation measures are effective in protecting sensitive or critical resources.
Detailed guidelines for monitoring are appended to the MDP guidelines referenced above.

10 Hydraulically connected means connected through surface flow or water features such as wetlands or lakes.
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SECTION 1.1 DRAINAGE REVIEW

1.1.3

1.14

DRAINAGE REVIEW REQUIRED BY OTHER AGENCIES

Drainage review for a proposed project's impact on surface and storm waters may be addressed by
processes or requirements apart from King County's. Agencies such as those listed below may require
some form of drainage review and impose drainage requirements that are separate from and in addition to
King County's drainage requirements. The applicant is responsible for coordinating with these agencies
and resolving any conflicts in drainage requirements. Note: King County is required to advise the
Muckleshoot Indian Tribe of development proposals affecting certain critical areas or water bodies
bearing anadromous fish.

Agency Permit/Approval

Seattle/King County Department of Public Health Onsite Sewage Disposal and Well permits

Washington State
Department of Transportation Developer/Local Agency Agreement

Department of Fish and Wildlife Hydraulic Project Approval

Department of Ecology Short Term Water Quality Modification Approval
Dam Safety permit
NPDES Stormwater permit

Department of Natural Resources Forest Practices Class IV permit

United States Army Corps of Engineers Sections 10, 401, and 404 permits

DRAINAGE DESIGN BEYOND MINIMUM COMPLIANCE

This manual presents King County's minimum standards for engineering and design of drainage facilities.
While the County believes these standards are appropriate for a wide range of development proposals,
compliance solely with these requirements does not relieve the professional engineer submitting designs of
his or her responsibility to ensure drainage facilities are engineered to provide adequate protection for
natural resources and public and private property.

Compliance with the standards in this manual does not necessarily mitigate all probable and significant
environmental impacts to aquatic biota. Fishery resources and other living components of aquatic systems
are affected by a complex set of factors. While employing a specific flow control standard may prevent
stream channel erosion or instability, other factors affecting fish and other biotic resources (e.g., increases
in stream flow velocities) are not directly addressed by this manual. Likewise, some wetlands, including
bogs, are adapted to a very constant hydrologic regime. Even the most stringent flow control standard
employed by this manual does not prevent increases in runoff volume, which can adversely affect wetland
plant communities by increasing the duration and magnitude of water level fluctuations. Thus, compliance
with this manual should not be construed as mitigating all probable and significant stormwater impacts to
aquatic biota in streams and wetlands; additional mitigation may be required.

In addition, the requirements in this manual target the types of impacts associated with the most typical land
development projects occurring in the lowland areas of the County. Applying these requirements to vastly
different types of projects, such as rock quarries or dairy farms, or in different climatic situations, such as
ski areas, may result in poorer mitigation of impacts. Therefore, different mitigation may be required.

Additional mitigation may also be required to compensate for loss of critical area habitat functions
associated with reducing standard buffer widths and clearing restrictions as allowed through the approval
of Rural Stewardship Plans and Farm Management Plans per KCC 21A.24 and KCC 16.82.

4/24/2016
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KING COUNTY, WASHINGTON, SURFACE WATER DESIGN MANUAL

1.2 CORE REQUIREMENTS

This section details the following nine core requirements:

e "Core Requirement #1: Discharge at the Natural Location," Section 1.2.1

e "Core Requirement #2: Offsite Analysis," Section 1.2.2 (p. 1-27)

e "Core Requirement #3: Flow Control," Section 1.2.3 (p. 1-38)

e "Core Requirement #4: Conveyance System," Section 1.2.4 (p. 1-55)

e "Core Requirement #5: Erosion and Sediment Control," Section 1.2.5 (p. 1-60)

e "Core Requirement #6: Maintenance and Operations,” Section 1.2.6 (p. 1-65)

e "Core Requirement #7: Financial Guarantees and Liability," Section 1.2.7 (p. 1-66)
e "Core Requirement #8: Water Quality," Section 1.2.8 (p. 1-68)

e “Core Requirement #9: Flow Control BMPs”, Section 1.2.9 (p. 1-83)

1.21 CORE REQUIREMENT #1:
DISCHARGE AT THE NATURAL LOCATION

All storm water runoff and surface water from a project must be discharged at the natural location so as not to
be diverted onto or away from downstream properties. The manner in which stormwater runoff and surface
water are discharged from the project site must not create a significant adverse impact to downhill properties
or drainage facilities (see "Discharge Requirements™ below). Drainage facilities as described above means a
constructed or engineered feature that collects, conveys, stores, treats, or otherwise manages surface water or
stormwater runoff. “Drainage facility” includes, but is not limited to, a constructed or engineered stream,
lake, wetland, or closed depression, or a pipe, channel, ditch, gutter, flow control facility, flow control BMP,
water quality facility, erosion and sediment control facility, and any other structure and appurtenance that
provides for drainage. Note: Projects that do not discharge all project site runoff at the natural location will
require an approved adjustment of this requirement (see Section 1.4). DPER may waive this adjustment,
however, for projects in which only a small portion of the project site does not discharge runoff at the natural
location and the runoff from that portion is unconcentrated and poses no significant adverse impact to
downstream properties.

4zmEmI—com=x |

Intent: To prevent adverse impacts to downstream properties caused by diversion of flow from one flowpath
to another, and to discharge in a manner that does not significantly impact downhill properties or drainage
systems. Diversions can cause greater impacts (from greater runoff volumes) than would otherwise occur
from new development discharging runoff at the natural location. Diversions can also impact properties that
rely on runoff water to replenish wells and ornamental or fish ponds.

0 DISCHARGE REQUIREMENTS
Proposed projects must comply with the following discharge requirements (1, 2, and 3) as applicable:

1. Where no conveyance system exists at the abutting downstream property line and the natural (existing)
discharge is unconcentrated, any runoff concentrated by the proposed project must be discharged as
follows:

2016 Surface Water Design Manual 4/24/2016
1-25



SECTION 1.2 CORE REQUIREMENTS

a) |IF the 100-year peak discharge®! is less than or equal to 0.2 cfs under existing conditions and will
remain less than or equal to 0.2 cfs under developed conditions, THEN the concentrated runoff
may be discharged onto a rock pad or to any other system that serves to disperse flows.

b) IF the 100-year peak discharge is less than or equal to 0.5 cfs under existing conditions and will
remain less than or equal to 0.5 cfs under developed conditions, THEN the concentrated runoff
may be discharged through a dispersal trench or other dispersal system provided the applicant can
demonstrate that there will be no significant adverse impact to downhill properties or drainage
systems.

c) IF the 100-year peak discharge is greater than 0.5 cfs for either existing or developed conditions,
or if a significant adverse impact to downhill properties or drainage systems is likely, THEN a
conveyance system must be provided to convey the concentrated runoff across the downstream
properties to an acceptable discharge point.*? Drainage easements for this conveyance system
must be secured from downstream property owners and recorded prior to engineering plan
approval.

2. IF aproposed project, or any natural discharge area within a project, is located within a Landslide
Hazard Drainage Area and drains over the erodible soils of a landslide hazard area with slopes
steeper than 15%, THEN a tightline system must be provided through the landslide hazard area to
an acceptable discharge point unless one of the following exceptions applies. The tightline system
must comply with the design requirements in Core Requirement #4 and in Section 4.2.2 unless
otherwise approved by DPER. Drainage easements for this system must be secured from downstream
property owners and recorded prior to engineering plan approval.

Exceptions: A tightline is not required for any natural discharge location where DPER approves an
alternative system based on a geotechnical evaluation/recommendation from a licensed geotechnical
engineer that considers cumulative impacts on the hazard area under built out conditions AND one of
the following conditions can be met:

a) Less than 2,000 square feet of new impervious surface will be added within the natural
discharge area, OR

b) The developed conditions runoff from the natural discharge area is less than 0.1 cfs for the 100-
year runoff event and will be infiltrated for runoff events up to and including the 100-year event,
OR

c) The developed conditions runoff volume*® from the natural discharge area is less than 50% of the
existing conditions runoff volume from other areas draining to the location where runoff from the
natural discharge area enters the landslide hazard area onto slopes steeper than 15%, AND the
provisions of Discharge Requirement 1 are met, OR

d) DPER determines that a tightline system is not physically feasible or will create a significant
adverse impact based on a soils report by a geotechnical engineer.

3. For projects adjacent to or containing a landslide, steep slope, or erosion hazard area as defined in
KCC 21A.06, the applicant must demonstrate that onsite drainage facilities and/or flow control BMPs
will not create a significant adverse impact to downhill properties or drainage systems.

1 peak discharges for applying this requirement are determined using the approved runoff model with 15-minute time steps as
detailed in Chapter 3.

12 Acceptable discharge point means an enclosed drainage system (i.e., pipe system, culvert, or tightline) or open drainage
feature (e.g., ditch, channel, swale, stream, river, pond, lake, or wetland) where concentrated runoff can be discharged without
creating a significant adverse impact.

3 For the purposes of applying this exception, the developed conditions runoff volume is the average annual runoff volume as
computed per Chapter 3. The analysis is performed using the entire period of record. The total volume is divided by the
number of full water years being analyzed to determine the annual average runoff volume. Any areas assumed not to be
cleared when computing the developed conditions runoff volume must be set aside in an open space tract or covenant in order
for the proposed project to qualify for this exception. Preservation of existing forested areas in Landslide Hazard Drainage
Areas is encouraged.
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1.22 CORE REQUIREMENT #2: OFFSITE ANALYSIS

1.2.2 CORE REQUIREMENT #2: OFFSITE ANALYSIS

All proposed projects must submit an offsite analysis report that assesses potential offsite drainage and
water quality impacts associated with development of the project site, and that proposes appropriate
mitigation of those impacts. The initial permit submittal shall include, at minimum, a Level 1
downstream analysis as described in Section 1.2.2.1 below. If impacts are identified, the proposed
projects shall meet any applicable problem-specific requirements specified in Section 1.2.2.2 (p. 1-32) for
mitigation of impacts to drainage problems and Section 1.2.2.3 (p. 1-35) for mitigation of impacts to water
quality problems.
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Intent: To identify and evaluate offsite flooding, erosion, and water quality problems that may be created
or aggravated by the proposed project, and to ensure appropriate measures are provided for preventing
creation or aggravation of those problems. In addition, this requirement is intended to ensure appropriate
provisions are made, as needed, to mitigate other identified impacts associated with the quantity and
quality of surface and storm water runoff from the project site (e.g., impacts to the hydrology of a wetland
as may be identified by a “critical area report” per KCC 21A.24.110).

The primary component of an offsite analysis report is the downstream analysis, which examines the
drainage system within one-quarter mile downstream of the project site or farther as described in Section
1.2.2.1 below. It is intended to identify existing or potential/predictable downstream flooding, erosion,
and water quality problems so that appropriate mitigation, as specified in Sections 1.2.2.2 and 1.2.2.3, can
be provided to prevent aggravation of these problems. A secondary component of the offsite analysis
report is an evaluation of the upstream drainage system to verify and document that significant flooding
and erosion impacts will not occur as a result of the proposed project. The evaluation must extend
upstream to a point where any backwater effects created by the project cease.

O EXEMPTION FROM CORE REQUIREMENT #2
With the exception of:

e Projects that trigger Core Requirement #3 (Flow Control Facilities) which must at minimum perform
offsite analysis sufficient to identify and address “Downstream Drainage Problems Requiring Special
Attention (Section 1.2.2.1.1), Problem Type 4 (Potential Impacts to Wetland Hydrology problem)”,
and

e Projects that trigger Core Requirement # 8 (Water Quality Facilities) which must at minimum perform
offsite analysis sufficient to identify and address “Downstream Water Quality Problems Requiring
Special Attention (Section 1.2.2.1.2)”,

a proposed project is exempt from Core Requirement #2 if any one of the following is true:

1. DPER determines there is sufficient information for them to conclude that the project will not have a
significant adverse impact on the downstream and/or upstream drainage system, OR

2. The project adds less than 2,000 square feet of new impervious surface, AND less than % acre of new
pervious surface, AND does not construct or modify a drainage pipe/ditch that is 12 inches or more
in size/depth or that receives runoff from a drainage pipe/ditch that is 12 inches or more in size/depth,
AND does not contain or lie adjacent to a landslide, steep slope, or erosion hazard area as defined in
KCC 21A.06, OR

3. The project does not change the rate, volume, duration, or location of discharges to and from the
project site (e.g., where existing impervious surface is replaced with other impervious surface having
similar runoff-generating characteristics, or where pipe/ditch modifications do not change existing
discharge characteristics).

2016 Surface Water Design Manual 4/24/2016
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1.2.2.1 DOWNSTREAM ANALYSIS

The level of downstream analysis required depends on specific site and downstream conditions. Each
project submittal must include at least a Level 1 downstream analysis. Upon review of the Level 1
analysis, DPER may require a Level 2 or Level 3 analysis. If conditions warrant, additional, more detailed
analysis may be required.

The Level 1 downstream analysis is a qualitative survey of each downstream system and is the first step
in identifying flooding problems, erosion problems, or potential impacts to wetland hydrology problems as
described below under "Downstream Drainage Problems Requiring Special Attention.” The Level 1
analysis also identifies water quality problems as described below under "Downstream Water Quality
Problems Requiring Special Attention.” Each Level 1 analysis is composed of four tasks at a minimum:

e Task 1: Define and map the study area
e Task 2: Review all available information on the study area
e Task 3: Field inspect the study area

e Task 4: Describe the drainage system, and its existing and predicted drainage and water quality
problems.

Upon review of the Level 1 analysis, DPER may require a Level 2 or 3 downstream analysis, depending
on the presence of existing or predicted flooding, erosion, or nuisance problems identified in the Level 1
analysis.

Levels 2 and 3 downstream analysis quantify downstream flooding, erosion, or nuisance problems by
providing information on the severity and frequency of an existing problem or the likelihood of creating a
new problem. A Level 2 analysis is a rough quantitative analysis (non-survey field data, uniform flow
analysis). Level 3 is a more precise analysis (e.g., survey field data, backwater analysis) of significant
problems. If conditions warrant, additional, more detailed analysis may be required beyond Level 3. For
Levels 2 and 3 downstream analyses, an additional Task 5, addressing mitigation of existing and potential
flooding, erosion, or nuisance problems, will be required.

Extent of Downstream Analysis

The downstream analysis must consider the existing conveyance system(s) for a minimum flowpath
distance downstream of one-quarter mile and beyond that, as needed, to reach a point where the project
site area constitutes less than 15% of the tributary area. This minimum distance may be increased as
follows:

e Task 2 of a Level 1 downstream analysis (described in detail in Section 2.3.1.1) is a review of all
available information on the downstream area and is intended to identify existing drainage and water
quality problems. In all cases, this information review shall extend one mile downstream of the project
site. The existence of flooding or erosion problems further downstream may extend the one-quarter-
mile/15% minimum distance for other tasks to allow evaluation of impacts from the proposed
development upon the identified flooding or erosion problems. The existence of documented water
quality problems beyond the one-quarter-mile/15% distance may in some cases require additional
mitigation of impacts as determined necessary by DPER based on the type and severity of problem.

e If aproject's impacts to flooding or erosion problems are mitigated by improvements to the
downstream conveyance system, the downstream analysis will extend a minimum of one-quarter mile
beyond the improvement. This is necessary because many such improvements result in a reduction of
stormwater storage or an increase in peak flows from the problem location.

e At their discretion, DPER may extend the downstream analysis beyond the minimum distance
specified above on the reasonable expectation of drainage or water quality impacts.

4/24/2016
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1.22 CORE REQUIREMENT #2: OFFSITE ANALYSIS

A detailed description of the scope of offsite analysis and submittal requirements is provided in Section
2.3.1.1. Hydrologic analysis methods and requirements for Levels 2 and 3 downstream analyses are
contained in Chapter 3; hydraulic analysis methods are contained in Chapter 4.

1.2.2.1.1 DOWNSTREAM DRAINAGE PROBLEMS REQUIRING SPECIAL ATTENTION

While the area-specific flow control facility requirement in Core Requirement #3 (Section 1.2.3.1) serves
to minimize the creation and aggravation of many types of downstream drainage problems, there are some
types that are more sensitive to creation/aggravation than others depending on the nature or severity of the
problem and which flow control facility standard is being applied. In particular, there are four types of
downstream drainage problems for which the County has determined that the nature and/or severity of the
problem warrants additional attention through the downstream analysis and possibly additional mitigation
to ensure no creation/aggravation:

1. Conveyance system nuisance problem

2. Severe erosion problem

3. Severe flooding problem.

4. Potential Impacts to Wetland Hydrology problem.

These four types of downstream drainage problem are further described below and precisely defined at the
beginning of Chapter 1.

Conveyance System Nuisance Problem (Type 1)

Conveyance system nuisance problems are minor but chronic flooding or erosion problems that result
from the overflow of a constructed conveyance system that is substandard or has become too small as a
result of upstream development (see p. 1-2 for a precise definition). Such problems warrant additional
attention because of their chronic nature and because they result from the failure of a conveyance system
to provide a minimum acceptable level of protection.

If a conveyance system nuisance problem is identified or predicted downstream, the need for additional
mitigation must be evaluated as specified in Section 1.2.2.2 under "Drainage Problem-Specific Mitigation
Requirements" (p. 1-34). This may entail additional onsite flow control or other measures as needed to
prevent creation or significant aggravation of the problem.

For any other nuisance problem that may be identified downstream, this manual does not require
mitigation beyond the area-specific flow control facility requirement applied in Core Requirement #3
(Section 1.2.3.1) because preventing aggravation of such problems (e.g., those caused by the elevated
water surfaces of ponds, lakes, wetlands, and closed depressions or those involving downstream erosion)
can require two to three times as much onsite detention volume, which is considered unwarranted for
nuisance problems. However, if under some unusual circumstance, the aggravation of such a nuisance
problem is determined by DPER to be a significant adverse impact, additional mitigation may be required.

Severe Erosion Problem (Type 2)

Severe erosion problems can be caused by conveyance system overflows or the concentration of runoff into
erosion-sensitive open drainage features (see p. 1-8 for a precise definition). Severe erosion problems
warrant additional attention because they pose a significant threat either to health and safety or to public or
private property.

If a severe erosion problem is identified or predicted downstream, additional mitigation must be
considered as specified in Section 1.2.2.2 under "Drainage Problem-Specific Mitigation Requirements" (p.
1-34). This may entail additional onsite flow control or other measures as needed to prevent creation or
aggravation of the problem.

2016 Surface Water Design Manual 4/24/2016
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Severe Flooding Problem (Type 3)

Severe flooding problems (i.e., a severe building flooding problem or severe roadway flooding problem)
can be caused by conveyance system overflows or the elevated water surfaces of ponds, lakes, wetlands, or
closed depressions (see p. 1-9 for precise definitions). Severe flooding problems warrant additional
attention because they pose a significant threat either to health and safety or to public or private property.

If a severe flooding problem is identified or predicted downstream, the need for additional mitigation must
be evaluated as specified in Section 1.2.2.2 under "Drainage Problem-Specific Mitigation Requirements"
(p. 1-34). This may entail consideration of additional onsite flow control or other measures as needed to
prevent creation or significant aggravation of the problem.

Potential Impacts to Wetlands Hydrology Problem (Type 4)

Potential impacts to wetlands hydrology can be caused by changes in the rate, duration, and quantity of
stormwater discharged from the project site to a wetland.

Where wetlands are identified on the site, the applicant shall submit a critical area report at a level
determined by DPER to adequately evaluate the proposal and probable impacts.

Where wetlands are identified off the site AND the project is not exempt from Core Requirement 3, the
applicant shall submit a critical area report at a level determined by DPER to adequately evaluate the
proposal and probable impacts.

Based upon the critical area report, DPER will determine if the quantity of surface and storm water runoff
from a proposed project or threshold discharge area within a proposed project could significantly alter the
hydrology of a wetland-- in which case, DPER will require (as described in Section 1.2.2.2 under
“Drainage Problem-Specific Mitigation Requirements”), implementation of additional flow control or
other measures to mitigate the adverse impacts of this alteration in accordance with the wetland hydrology
protection guidelines in Reference Section 5.

1.2.2.1.2 DOWNSTREAM WATER QUALITY PROBLEMS REQUIRING SPECIAL ATTENTION

A water quality problem, for the purposes of impact mitigation in this manual, is a situation in which a
waterbody of the State is documented by the Federal Government, State, or County to be exceeding or at
concern of exceeding the State's numeric water quality standards, or is subject to a federal, state, or county
cleanup program or action. Water quality problems and associated water quality standards encompass
surface water, groundwater, and sediment quality. The goal of this manual is to prevent creation or
significant aggravation of such problems to the maximum extent practicable. While the area-specific
water quality facility requirement in Section 1.2.8.1, the source controls required in Section 1.3.4, and the
oil controls required in Section 1.3.5 all serve to minimize the creation and aggravation of many types of
downstream water quality problems, there are some types that are either not addressed by these
requirements (e.g., temperature problems) or warrant additional measures/considerations to minimize the
proposed project's impacts to the maximum extent practicable. In particular, there are currently 7 types of
downstream water quality problems for which the County has determined that additional attention needs to
be given to preventing or minimizing increases in the pollutant or pollutants of concern discharging from
the site. These are as follows:

Bacteria Problem
Dissolved Oxygen Problem
Temperature Problem
Metals Problem
Phosphorus Problem
Turbidity Problem

High pH Problem
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These problems are defined below and the mitigation of impacts to them is addressed in Section 1.2.2.3.

Bacteria Problem (Type 1)

A bacteria problem is defined as a stream reach, lake, or other waterbody of the state that is either (1)
currently designated by the state as a Category 5, 4, or 2 Waterbody due to exceedance or concern for
exceedance of the state's numeric water quality standard for fecal coliform as documented in the state's
Water Quality Assessment 303(d)/305(b) Integrated Report and as displayed in WA Ecology's electronic
database and map viewer** of these waterbodies, or (2) is currently designated by the County as a
bacteria problem based on credible data indicating exceedance or concern for exceedance of the state's
numeric water quality standard for fecal coliform as documented in the latest published list of King
County-Identified WQ Problems (Reference Section 10) posted at King County's Surface Water Design
Manual web page®®.

Dissolved Oxygen (DO) Problem (Type 2)

A dissolved oxygen problem is defined as a stream reach, lake, or other waterbody of the state that is either
(1) currently designated by the state as a Category 5, 4, or 2 Waterbody due to exceedance or concern
for exceedance of the state's numeric water quality standard for dissolved oxygen as documented in the
state's Water Quality Assessment 303(d)/305(b) Integrated Report and as displayed in WA Ecology's
electronic database and map viewer™* of these waterbodies, or (2) is currently designated by the County
as a DO problem based on credible data indicating exceedance or concern for exceedance of the state's
numeric water quality standard for dissolved oxygen as documented in the latest published list of King
County-Identified WQ Problems (Reference Section 10) posted at King County's Surface Water Design
Manual web page®.

Temperature Problem (Type 3)

A temperature problem is defined as a stream reach, lake, or other waterbody of the state that is either (1)
currently designated by the state as a Category 5, 4, or 2 Waterbody due to exceedance or concern for
exceedance of the state's numeric water quality standard for temperature as documented in the state's
Water Quality Assessment 303(d)/305(b) Integrated Report and as displayed in WA Ecology's electronic
database and map viewer™* of these waterbodies, or (2) is currently designated by the County as a
temperature problem based on credible data indicating exceedance or concern for exceedance of the
state's numeric water quality standard for temperature as documented in the latest published list of King
County-Identified WQ Problems (Reference Section 10) posted at King County's Surface Water Design
Manual web page™®.*®

Metals Problem (Type 4)

A metals problem is defined as a stream reach, lake, or other waterbody of the state that is either (1)
currently designated by the state as a Category 5, 4, or 2 Waterbody due to exceedance or concern for
exceedance of the state's numeric water quality standards for metals (e.g., copper, zinc, lead, mercury,
etc.) as documented in the state's Water Quality Assessment 303(d)/305(b) Integrated Report and as
displayed in WA Ecology's electronic database and map viewer* of these waterbodies, or (2) is currently
designated by the County as a metals problem based on credible data indicating exceedance or concern
for exceedance of the state's numeric water quality standards for metals (e.g., copper, zinc, lead,
mercury, etc.) as documented in the latest published list of King County-Identified WQ Problems
(Reference Section 10) posted at King County's Surface Water Design Manual web page™.

Phosphorus Problem (Type 5)
A phosphorus problem is defined as a stream reach, lake, or other waterbody of the state that is either (1)

4 The link to the Query Tool is https://fortress.wa.gov/ecy/wats/approvedsearch.aspx; select all appropriate mediums.
The Map Tool is at https://fortress.wa.gov/ecy/wgamapviewer/default.aspx?res=1280x1024

15 http://www.kingcounty.gov/environment/water-and-land/stormwater/documents/surface-water-design-manual.aspx .
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currently designated by the state as a Category 5, 4, or 2 Waterbody due to exceedance or concern for
exceedance of the state's numeric action standard for total phosphorus as documented in the state's Water
Quality Assessment 303(d)/305(b) Integrated Report and as displayed in WA Ecology's electronic
database and map viewer®' of these waterbodies, or (2) is currently designated by the County as a
nutrient problem based on credible data indicating exceedance or concern for exceedance of the state's
numeric action standard for total phosphorus as documented in the latest published list of King County-
Identified WQ Problems (Reference Section 10) posted at King County's Surface Water Design Manual
web page®”.”®

Turbidity Problem (Type 6)

A turbidity problem is defined as a stream reach, lake, or other waterbody of the state that is either (1)
currently designated by the state as a Category 5, 4, or 2 Waterbody due to exceedance or concern for
exceedance of the state's numeric water quality standard for turbidity as documented in the state's Water
Quality Assessment 303(d)/305(b) Integrated Report and as displayed in WA Ecology's electronic
database and map viewer'®** of these waterbodies, or (2) is currently designated by the County as a
turbidity problem based on credible data indicating exceedance or concern for exceedance of the state's
numeric water quality standard for turbidity as documented in the latest published list of King County-
Identified WQ Problems (Reference Section 10) posted at King County's Surface Water Design Manual

web page'’.”®

High pH Problem (Type 7)

A High pH problem is defined as a stream reach, lake, or other waterbody of the state that is either (1)
currently designated by the state as a Category 5, 4, or 2 Waterbody due to exceedance or concern for
exceedance of the state's numeric water quality standard for high pH as documented in the state's Water
Quality Assessment 303(d)/305(b) Integrated Report and as displayed in WA Ecology's electronic
database and map viewer'®** of these waterbodies, or (2) is currently designated by the County as a pH
problem based on credible data indicating exceedance or concern for exceedance of the state's numeric
water quality standard for pH as documented in the latest published list of King County-Identified WQ
Problems (Reference Section 10) posted at King County's Surface Water Design Manual web page”.*®

1.2.2.2 DRAINAGE PROBLEM IMPACT MITIGATION

A proposed project must not significantly aggravate existing downstream drainage problems or create
new problems as a result of developing the site. This manual does not require development proposals to
fix or otherwise reduce the severity of existing downstream drainage problems, although doing so may be
an acceptable mitigation.

Principles of Impact Mitigation for Drainage Problems

Aggravation of an existing downstream drainage problem means increasing the frequency of occurrence
and/or severity of the problem. Increasing peak flows at the location of a problem caused by conveyance
system overflows can increase the frequency of the problem's occurrence. Increasing durations of flows at
or above the overflow return frequency can increase the severity of the problem by increasing the depth
and duration of flooding. Controlling peaks and durations through onsite detention can prevent
aggravation of such problems by releasing the increased volumes from development at return frequencies
below the conveyance overflow return frequency, which limits their effect to just causing the conveyance
system to flow full for a longer period of time.

When a problem is caused by high water-surface elevations of a volume-sensitive water body, such as a
lake, wetland, or closed depression, aggravation is the same as for problems caused by conveyance

16 The link to the Query Tool is https://fortress.wa.gov/ecy/wats/approvedsearch.aspx ; select all appropriate mediums.
The Map Tool is at https://fortress.wa.gov/ecy/wgamapviewer/default.aspx?res=1280x1024

7 http://www.kingcounty.gov/environment/water-and-land/stormwater/documents/surface-water-design-manual.aspx
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overflows. Increasing the volume of flows to a volume-sensitive water body can increase the frequency of
the problem's occurrence. Increasing the duration of flows for a range of return frequencies both above
and below the problem return frequency can increase the severity of the problem; mitigating these impacts
requires control of flow durations for a range of return frequencies both above and below the problem
return frequency. The net effect of this duration control is to release the increased volumes from
development only at water surface elevations below that causing the problem, which in turn can cause an
increase in these lower, but more frequently occurring, water surface elevations. This underscores an
unavoidable impact of development upstream of volume-sensitive water bodies: the increased volumes
generated by the development will cause some range of increase in water surface elevations, no matter
what detention standard is applied.

Creating a new drainage problem means increasing peak flows and/or volumes so that after development,
the frequency of conveyance overflows or water surface elevations exceeds the thresholds for the various
problem types discussed in Section 1.2.2.1. For example, application of the Level 1 flow control standard
requires matching the existing site conditions 2- and 10-year peak flows. The 100-year peak flow is only
partially attenuated, and the flow increase may be enough to cause a severe flooding problem as described
on page 1-30. The potential for causing a new problem is often identified during the Level 1 downstream
analysis, where the observation of a reduction in downstream pipe sizes, for example, may be enough to
predict creation of a new problem. A Level 2 or 3 analysis will typically be required to verify the capacity
of the system and determine whether 100-year flows can be safely conveyed.

Significance of Impacts to Existing Drainage Problems

The determination of whether additional onsite mitigation or other measures are needed to address an
existing downstream drainage problem depends on the significance of the proposed project's predicted
impact on that problem. For some identified problems, DPER will make the determination as to whether
the project's impact is significant enough to require additional mitigation. For Type 1, 2, and 3
downstream drainage problems described in Section 1.2.2.1.1, this threshold of significant impact or
aggravation is defined below. For a Type 4, “Potential Impacts to Wetland Hydrology problem”, DPER
will make this determination based on required critical area report findings, the wetland hydrology
protection guidelines found in Reference Section 5, the project’s relative contribution to the identified
wetland’s hydrology, and the mitigation proposed in meeting other requirements (e.g. flow control
facilities and flow control BMPs).

For conveyance system nuisance problems, the problem is considered significantly aggravated if there
is any increase in the project's contribution to the frequency of occurrence and/or severity of the problem
for runoff events less than or equal to the 10-year event. Note: Increases in the project's contribution to
this type of problem are considered to be prevented if sufficient onsite flow control and/or offsite
improvements are provided as specified in Table 1.2.3.A (p. 1-40).

For severe erosion problems, the problem is considered significantly aggravated if there is any increase in
the project's existing contribution to the flow duration®® of peak flows ranging from 50% of the 2-year
peak flow up to the full 50-year peak flow at the eroded area. Note: Increases in the project's contribution
to this type of problem are considered to be prevented if Level 2 flow control or offsite improvements are
provided as specified in Table 1.2.3.A (p. 1-40).

For severe building flooding problems, the problem is considered significantly aggravated if there is any
increase in the project's existing contribution to the frequency, depth, or duration of the problem for

8 Flow duration means the aggregate time that peak flows are at or above a particular flow rate (e.g., the amount of time over the
last 50 years that peak flows were at or above the 2-year flow rate). Note: flow duration is not considered to be increased if it is
within the tolerances specified in Chapter 3.

9 Increases in the project's contribution are considered to be prevented if sufficient onsite flow control and/or offsite
improvements are provided as specified for severe flooding problems in Table 1.2.3.A (p. 1-49). For severe flooding
problems located within the mapped 100-year floodplain of a major receiving water (see Table 1.2.3.B, p. 1-51) or the
mapped 100-year floodplain of a major stream for which there is an adopted basin plan, increases in the project's contribution
are considered negligible (zero) regardless of the flow control standard being applied, unless DPER determines there is a
potential for increased flooding separate from that associated with the existing 100-year floodplain.
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runoff events less than or equal to the 100-year event.

For severe roadway flooding problems, the problem is considered significantly aggravated if any of the
following thresholds are exceeded and there is any increase in the project's existing contribution® to the
frequency, depth, or duration of the problem for runoff events less than or equal to the 100-year event:

The existing flooding?® over all lanes of a roadway or overtopping the culverted section of a sole
access driveway is predicted to increase in depth more than a quarter-inch or 10% (whichever is
greater) for the 100-year runoff event.

The existing flooding over all lanes of a roadway or severely impacting a sole access driveway is
more than 6 inches deep or faster than 5 feet per second for runoff events less than or equal to the 100-
year event. A severely impacted sole access driveway is one in which flooding overtops a culverted
section of the driveway, posing a threat of washout or unsafe access conditions due to indiscernible
driveway edges, or flooding is deeper than 6 inches on the driveway, posing a severe impediment to
emergency access.

The existing flooding over all lanes of a sole access roadway?* is more than 3 inches deep or faster
than 5 feet per second for runoff events less than or equal to the 100-year event, or is at any depth for
runoff events less than or equal to the 10-year event.

O DRAINAGE PROBLEM-SPECIFIC MITIGATION REQUIREMENTS

1.

IF a proposed project or threshold discharge area within a project drains to one or more of Type 1,
Type 2, or Type 3 downstream drainage problems described in Section 1.2.2.1 (pages 1-29 and 1-30)
as identified through a downstream analysis, THEN the applicant must do one of the following:

a) Submit a Level 2 or Level 3 downstream analysis per Section 2.3.1 demonstrating that the
proposed project will not create or significantly aggravate the identified downstream drainage
problem(s), OR

b) Show that the natural discharge area or threshold discharge area draining to the identified
problem(s) qualifies for an exemption from Core Requirement #3: Flow Control (Section 1.2.3,
p. 1-38) or an exception from the applicable area-specific flow control facility requirement per
Section 1.2.3.1 (p. 1-39), OR

c) Document that the applicable area-specific flow control facility requirement specified in Core
Requirement #3 is adequate to prevent creation or significant aggravation of the identified
downstream drainage problem(s) as indicated in Table 1.2.3.A (p. 1-40) with the phrase, "No
additional flow control needed,” OR

d) Provide additional onsite flow control necessary to prevent creation or significant aggravation of
the downstream drainage problem(s) as specified in Table 1.2.3.A (p. 1-40) and further detailed in
Section 3.3.5, OR

e) Provide offsite improvements necessary to prevent creation or significant aggravation of the
identified downstream drainage problem(s) as detailed in Chapter 3 unless identified as not
necessary in Table 1.2.3.A (p. 1-40), OR

f) Provide a combination of additional onsite flow control and offsite improvements sufficient to
prevent creation or significant aggravation of the downstream drainage problem(s) as
demonstrated by a Level 2 or Level 3 downstream analysis.

IF it is identified that the manner of discharge from a proposed project may create a significant
adverse impact as described in Core Requirement #1, THEN DPER may require the applicant to
implement additional measures or demonstrate that the impact will not occur.

20 Existing flooding, for the purposes of this definition, means flooding over all lanes of the roadway or driveway has occurred in
the past and can be verified by County records, County personnel, photographs, or other physical evidence.

21 Sole access roadway means there is no other flood-free route for emergency access to one or more dwelling units.
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3. IFitis identified through a critical area review as described under *“Potential Impacts to Wetlands
Hydrology Problem (Type 4)”, that the quantity of surface and storm water runoff from a proposed
project or threshold discharge area within a proposed project could significantly alter the hydrology
of a wetland (Type 4 problem), THEN DPER shall require the applicant to implement additional flow
control or other measures to mitigate the adverse impacts of this alteration in accordance with the
wetland hydrology protection guidelines in Reference Section 5.

Intent: To ensure provisions are made (if necessary) to prevent creation or significant aggravation of the
four types of downstream drainage problems requiring special attention by this manual, and to ensure
compliance with the discharge requirements of Core Requirement #1.

In addressing downstream drainage problems per Problem-Specific Mitigation Requirement 1 above,
additional onsite flow control will often be the easiest provision to implement. This involves designing the
required onsite flow control facility to meet an additional set of performance criteria targeted to prevent
significant aggravation of specific downstream drainage problems. To save time and analysis, a set of
predetermined flow control performance criteria corresponding to each of the three types of downstream
drainage problems is provided in Table 1.2.3.A (p. 1-40) and described in more detail in Chapter 3.

Note that in some cases the area-specific flow control facility requirement applicable to the proposed
project per Section 1.2.3.1 (p. 1-39) is already sufficient to prevent significant aggravation of many of the
defined downstream drainage problem types. Such situations are noted in Table 1.2.3.A (p. 1-40) as not
needing additional onsite flow control or offsite improvements. For example, if the project is located
within a Conservation Flow Control Area subject to the Level 2 flow control standard per Section
1.2.3.1.B (p. 1-44), and a conveyance system nuisance problem is identified through offsite analysis per
Core Requirement #2, no additional onsite flow control is needed, and no offsite improvements are
necessary.

1.2.2.3 WATER QUALITY PROBLEM IMPACT MITIGATION

As stated in Section 1.2.2.1, the goal of this manual is to prevent creation and/or significant aggravation of
water quality problems to the maximum extent practicable. This is accomplished through a number of
mitigation requirements, including (1) the area-specific water quality facility requirement in Section
1.2.8.1, (2) any mitigation required by other adopted area-specific requirements per Special Requirement
#1, Section 1.3.1, (3) the source controls required in Special Requirement #4, Section 1.3.4, (4) the oil
control required in Special Requirement #5, Section 1.3.5, and (5) the water quality problem-specific
mitigation requirements presented in this section. Note that this manual does not require development
proposals to fix or otherwise reduce the severity of existing downstream water quality problems, although
doing so may be an acceptable mitigation.

0 WATER QUALITY PROBLEM-SPECIFIC MITIGATION REQUIREMENTS

IF a proposed project drains to one or more of the 7 types of downstream water quality problems defined
in Section 1.2.2.1 as identified through a downstream analysis, THEN the applicant must comply with the
following problem-specific mitigation requirements that apply. Note that DPER may require additional
measures if the opportunity exists to further mitigate the pollutants of concern associated with these types
of problems.

Bacteria Problem (Type 1)

IF the proposed project drains to a bacteria problem located within the quarter mile/15% distance
downstream (or beyond as deemed necessary by DPER), THEN the following requirements must be met
as applicable:

1. IF awater quality facility is required per Core Requirement #8, THEN a sand filter or stormwater
wetland shall be used to meet the area-specific water quality facility requirement. Sand filters are the
preferred option. Other treatment options for meeting the area-specific facility requirement may be
used in lieu of a sand filter or stormwater wetland only if combined with an emerging technology
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treatment method that provides equivalent removal of fecal coliform as demonstrated through an
experimental design adjustment per Section 1.4.

2. IF the proposed project is a residential subdivision, THEN signage shall be provided in the
subdivision's public areas (i.e., recreation/open space areas and right-of-way) requesting that pet waste
be picked up in order to protect downstream water quality. The extent and location of this signage
shall be reviewed and approved by DPER.

3. IF the proposed project is a multifamily development with a recreation/open area or is a park
improvement, THEN signage shall be provided requesting that pet waste be picked up in order to
protect downstream water quality. The extent and location of this signage shall be reviewed and
approved by DPER.

Dissolved Oxygen (DO) Problem (Type 2)

IF the proposed project drains to a DO problem located within the quarter mile/15% distance downstream
(or beyond as deemed necessary by DPER), THEN the following requirements must be met as applicable:

1. IF the proposed project includes a wetpond or wetvault, THEN the wetpool depth shall not exceed 6
feet, AND the outflow system shall include a measure designed to promote aeration of the facility's
discharges for 2-year runoff events and smaller. One way to do this is to create a drop in flow
elevation within a manhole by placing the outlet invert of the incoming pipe a minimum of 12 inches
above the 2-year headwater elevation of the outgoing pipe. Alternatively, if the outflow system
discharges to an open channel, the same drop in flow elevation could be achieved by placing the outlet
invert a minimum of 12 inches above the 2-year tailwater elevation created by the channel. Other
equivalent approaches may be used as approved by DPER.

2. IF the proposed project includes a wetvault, THEN the required ventilation area specified in Chapter
6 shall be doubled.

3. IF the DO problem is documented to be caused by excessive phosphorus and a water quality facility
is required per Core Requirement #8, THEN a water quality facility option from the Sensitive Lake
Protection menu shall be a component of the required treatment system.

Temperature Problem (Type 3)

IF the proposed project drains to a temperature problem located within the quarter mile/15% distance
downstream (or beyond as deemed necessary by DPER), THEN the following requirements must be met
as applicable:

1. IF awater quality facility is required per Core Requirement #8, THEN use of a wetpond is
prohibited unless it will be at least 50% shaded at midday in the summer or its discharges will flow
through 200 feet or more of open channel that is at least 50% shaded at midday in the summer. DPER
shall review and approve the extent and location of this shading.

2. IF the proposed project includes open drainage features, THEN vegetation or other means shall be
used where practicable to maximize shading of the drainage features, except bioswales and filter
strips.  The extent and location of this shading shall be reviewed and approved by DPER.

Metals Problem (Type 4)

IF the proposed project drains to a metals problem located within the quarter mile/15% distance
downstream (or beyond as deemed necessary by DPER), THEN the following requirements must be met
as applicable:

1. IF awater quality facility is required per Core Requirement #8, THEN a water quality facility option
from the Enhanced Basic WQ menu shall be a component of the project's required treatment system.
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2. IF the proposed project is a residential subdivision, THEN a covenant shall be recorded for each lot
and common area tract prohibiting use of leachable heavy metals (e.g., galvanized metals) that will
be exposed to the weather (use the covenant in Reference Section 8-Q).

3. IF the proposed project includes road right-of-way improvements, THEN use of leachable heavy
metals (e.g., galvanized metals) that will be exposed to the weather (e.g., guard rails, street lights,
etc.) shall be avoided.

Phosphorus Problem (Type 5)

IF the proposed project drains to a phosphorus problem located within the quarter mile/15% distance
downstream (or beyond as deemed necessary by DPER), THEN the following requirements must be met
as applicable:

1. IF awater quality facility is required per Core Requirement #8, THEN the project shall be assumed to
be located within a designated Sensitive Lake WQ Treatment Area for the purposes of applying the
area-specific water quality treatment requirement in Section 1.2.8.1.

2. For the purposes of applying the Erosion and Sediment Control Standards in Appendix D, the project
shall be assumed to be located within a designated Sensitive Lake WQ Treatment Area.

Turbidity Problem (Type 6)

IF the proposed project drains to a turbidity problem located within the quarter mile/15% distance
downstream (or beyond as deemed necessary by DPER) AND the downstream flow path from the project
site to the turbidity problem is through a landslide hazard area, steep slope hazard area, erosion hazard area
or any actively eroding area, THEN the project shall provide a tightline system through the area in
accordance with the same criteria and exceptions specified in Core Requirement #1, Discharge
Requirement 2 for projects located within a designated Landslide Hazard Drainage Area. Other means
for safely conveying project site discharges through the area of concern for erosion may be proposed
subject to approval by DPER.

High pH Problem (Type 7)

IF the proposed project drains to a pH problem located within the quarter mile/15% distance downstream
(or beyond as deemed necessary by DPER) AND the proposed project includes a concrete vault structure
for stormwater control purposes, THEN the vault's submerged surfaces shall be coated or otherwise treated
to prevent alteration of pH.
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1.2.3
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CORE REQUIREMENT #3: FLOW CONTROL FACILITIES

All proposed projects, including redevelopment projects, must provide onsite flow control facilities to
mitigate the impacts of storm and surface water runoff generated by new impervious surface, new
pervious surface, and replaced impervious surface targeted for flow mitigation as specified in the
following sections. Flow control facilities must be provided and designed to perform as specified by the
area-specific flow control facility requirement in Section 1.2.3.1 (p. 1-39) and in accordance with the
applicable flow control facility implementation requirements in Section 1.2.3.2

(p. 1-50).

Intent: To ensure the minimum level of control needed to protect downstream properties and resources
from increases in peak, duration, and volume of runoff generated by new development. The level of control
varies depending on location and downstream conditions identified under Core Requirement #2.

EXEMPTION FROM CORE REQUIREMENT #3

There is a single exemption from the flow control provisions of Core Requirement #3:

Basic Exemption
A proposed project is exempt if it meets the following criteria:

a) Less than 5,000 square feet of new plus replaced impervious surface will be created, AND

b) Less than ¥ acres of new pervious surface will be added.
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1.2.3.1 AREA-SPECIFIC FLOW CONTROL FACILITY REQUIREMENT

Projects subject to Core Requirement #3 must provide flow control facilities as specified by the area-
specific facility requirements and exceptions for the designated flow control area in which the proposed
project or threshold discharge area of the proposed project is located as described in Subsections A, B,
and C below.

“=om=a

Guide to Applying the Area-Specific Flow Control Facility Requirement

The flow control facility requirement varies across the county landscape according to the flow control
area within which the project or a threshold discharge area of the project is located. Flow control areas
are designated by the county to target the level of flow control performance to the broad protection
needs of specific basins or subbasins. There are currently three such flow control areas, which are
depicted on the Flow Control Applications Map adopted with this manual and found online at
http://www.kingcounty.gov/environment/water-and-land/stormwater/documents/surface-water-design-
manual.aspx or viewed via King County’s iMap Interactive Mapping Tool at
http://www.kingcounty.gov/operations/GIS/Maps/iMAP.aspx .

These are the Basic Flow Control Areas, Conservation Flow Control Areas, and Flood Problem
Flow Control Areas. Each flow control area has an area-specific set of minimum flow control facility
performance criteria, design assumptions, surfaces that must be mitigated, and exceptions. These
provisions all comprise what is referred to as the "area-specific flow control facility requirement."

Note that the minimum required performance of the facility as specified by this requirement may need to
be increased to ensure that downstream drainage problems are not created or significantly aggravated as
set forth in Section 1.2.2.2, "Drainage Problem-Specific Mitigation Requirements™ (p. 1-34). Table
1.2.3.A (p. 1-40) provides a quick guide for selecting the flow control performance criteria necessary to
meet both the area-specific flow control facility requirement and the problem-specific mitigation
requirement. This is further explained in Step 4 below.

For efficient application of the flow control facility requirement, the following steps are recommended:

1. Check the Direct Discharge Exemption on Page 1-41 to determine if and/or which portions of your
project are exempt from the flow control facility requirement. If exempt from the flow control
facility req